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SHAPE AND SIZE DISCRIMINATION IN OCTOPUS: 
THE EFFECTS OF PRETRAINING ALONG 
DIFFERENT DIMENSIONS*! 


Institute of Experimental Psychology, University of Oxford, England 


N. S. SurHERLAND,? N. J. MACKINTOSH, AND J. MACKINTOSH 


A. INTRODUCTION 


Recently, it has been found (a) that octopuses learn a discrimination re- 
versal faster if, when irrelevant cues are present, they are overtrained—rather 
than not overtrained—on the original discrimination (7) ; and (^) that octo- 
Puses first trained to discriminate between two shapes having a large difference 
along a dimension subsequently learn to discriminate between shapes having a 
small difference along the same dimension more readily than do animals trained 
from the outset on the shapes with the small difference (12). It has been sug- 
gested that the foregoing results may be explained if discrimination learning is 
а two-stage process: i.e., octopuses (and mammals) first may learn to switch 
in the analysing mechanism that yields maximal differences in its outputs for 
the two discriminanda and, secondly, may learn to attach the correct responses 
to the different outputs from the analyser (cf. 8). The experiment to be re- 
Ported tests a prediction that follows from the foregoing hypothesis. If an ani- 
mal learns to solve a discrimination problem in terms of the outputs from one 
analysing mechanism and is then confronted with a second problem that can be 
solved by switching in the original analysing mechanism or by switching in an 
independent analyser, it should, while learning the second problem, continue 
to switch in the first mechanism ; hence it should not learn to attach the correct 
responses to the outputs from the second mechanism. 
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The paradigm of the design used rests on an experiment by Lashley (5). 
Lashley showed that if rats are first given a set to respond in terms of size, 
they learn little about differences in shape when, subsequently, they are trained 
to discriminate between two stimuli that differ in shape as well as in size. As 
Lashley's experiment was not well controlled, designs of this type have been 
employed in three further experiments on rats (1, 2, 4) with results, in every 
instance, opposite to those reported by Lashley. After being trained to respond 
in terms of one cue, rats did learn something about a second cue when a prob- 
lem soluble in terms of both cues was introduced. "These results were inter- 
preted as support for continuity theory. However, they refute only an extreme 
noncontinuity position. In terms of the noncontinuity model suggested by Suth- 
erland (8), although the second problem can be solved by responding only to 
the first cue, it is still possible that the analyser for the second cue will be 
switched in occasionally ; thus something may be learned about the second cue. 
The crucial question is not whether animals pretrained on one cue learn some- 
thing about a second cue when it is correlated with reward, but whether they 
learn as much about it as animals not pretrained on the first cue; hence it is 
necessary to introduce a control group not pretrained on the first cue. Such 
a group was incorporated in the present experimental design. 

In Stage I, an experimental group was trained to discriminate in terms of 
size (with differences in shape present but irrelevant), and a control group 
was trained to discriminate in terms of shape (with differences in size present 
but irrelevant). In Stage II, both groups were trained on the same discrimina- 
tion: namely, one between two stimuli that differed in shape and in size. In 
Stage III, both groups were tested with the same shapes as those used in Stage 
II, but of equal sizes. If animals learn to switch in specific analysing mecha- 


nisms, they should perform less well than the controls (even if performance be 
better than chance). 


B. METHODS 
1. Subjects 


Ss were 16 Octopus vulgaris Lamarck weighing between 250 and 500 grams. 
Each octopus was kept in an individual tank. 


2. Training Methods 


The training situation has been described elsewhere (12). Shapes were pre- 
sented simultaneously at the end of the tank opposite S's home. The shapes 
were divided from one another by a vertical partition that extended 30 cm 
into the tank. Behind a transparent door set in a screen, § was detained for 
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five seconds after the shapes had been inserted into the water. If, within about 
30 seconds after the door was raised, $ did not attack one or the other of the 
stationary shapes, he was lured out by a piece of sardine presented in the center 
of the tank. The sardine was withdrawn before $ could seize it and (nor- 
mally) an attack on the shapes followed. lf the sardine maneuver failed to 
elicit an attack, both shapes were jerked simultaneously from time to time until 
an attack occurred. § was rewarded by a piece of sardine for attacking the 
positive shape and was punished by an eight-volt, A. C. shock for attacking the 
negative shape. A noncorrection procedure was used throughout. Five trials 
were given each morning; four or five trials were given each evening. The in- 
tertrial interval was about 20 minutes. 


3. Experimental Design 


4. Pretraining. All 8s were first pretrained to attack sardines and then were 
trained to attack the positive shape for Stage I. In post training, each positive 
shape was presented with the partition, but without any negative shape. 

b. Stage I. The training shapes are shown in Row 1 of Figure 1. For the 


xem 
Az 


FIGURE 1 
THE TRAINING SHAPES 
Octopus, the three shapes differ along the dimension of “closure” (cf. 10). A 
is the most open shape of the three; C, the most closed. Three different sizes 
of each shape were used: 96 square cm, 24 square cm, and six square cm—i.e., 
large (L), medium (M), and small (S). Ss were divided into two main 
groups of eight animals each. The experimental group was trained at this stage 


to discriminate in terms of size with shape irrelevant; the control group, to 
discriminate in terms of shape with size irrelevant. Within the experimental 
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group, four Ss were trained to discriminate between L and M shapes; and 
four, between M and $ shapes. Of the four Ss trained on each pair, two were 
trained with the larger member of the pair Positive; two, with the smaller 
member of the pair positive. Each § was trained on every possible combination 
of the three different shapes. Making allowance for different members of a 
pair being positive or negative, there are nine Pairs as shown in the 
first row of Table 2. Each pair was presented once per day to each $. Over 
the 10-days' training the positive member of each pair was presented five times 
on the left and five times on the right. The members of the control group were 
trained to discriminate between different shapes. Half the animals were trained 
to discriminate A from В; half, B from C (see Figure 1). Within each group 
of four octopuses trained to discriminate the same pair of Shapes, two $$ were 
trained with one shape positive and two Ss were trained with the alternate 
shape positive. Each pair of shapes could appear with nine variations in size (cf. 
Table 2), and each possible combination of sizes was used once a day for each 
animal. All animals were given 10 days of training on Stage I (90 trials). 

c. Stage II. All subjects were trained to discriminate between the two 
shapes shown in the second row of Figure 1 (V and W). These shapes do not 
differ markedly on the open-closed dimension (8). At this stage, the V shape 
was 36 square cm in area and the W shape was 16 square cm. Within the ex- 
perimental group, for Ss trained in Stage I with the larger member of each 
pair positive, the positive shape was the larger shape (V) ; for Ss previously 
trained with the smaller shape positive, the smaller shape (W) was positive. 
Within the control group, of each pair of $$ trained in Stage I on the same 
shapes with the same member positive, one $ was trained to take the large V 
shape and the other, the small 777 shape. Training on the new shapes was pre- 
ceded by one day of Pretraining (10 trials) during which Ss were trained to 
attack the new Positive shape Presented on its own. Fou 
then given with 10 trials a day. 

d. Stage III. Trainin 


days exactly as in Stage II. Each training trial, however, was followed by a 


transfer test. On the first day, transfer tests were conducted with V and W 
shapes 24 square cm in area; on th 


V and W shapes six square cm in area, 
punished in transfer tests, 


r days’ training were 
J g 


C. Resurts 
l. Stage I 
The results of initial trainin 


g are shown in Table 1. It is not possible to 
perform an analysis of variance 


because one $ from the experimenta] group (an 
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animal trained with M positive and with L negative) failed to complete the 
10-days’ training. Within the experimental group, each of the four Ss trained 
with the larger member of a pair positive performed better than any $ trained 
with the smaller member of a pair positive. The probability of obtaining such 
a difference by chance is one out of 35. Within the control group, all Ss trained 
with the more-open shape positive performed better than any $ trained with 


TABLE 1 
Per CENT ОЕ Correct RESPONSES MADE OVER THE 90 TRAINING TRIALS 
Experimental group Control group 
Larger (+) Smaller (+) LM MS Open(+) Closed(-++) АВ ВС 
84 69 78 77 7+ 66 68 71 


the more-closed shape positive (p < .02). This result indicates that, for octo- 
puses, larger shapes are more attractive than smaller shapes and that more-open 
Shapes are more attractive than more-closed shapes. 

Within each group, the scores of Ss were analysed by the nine different vari- 
ations in the pairs of shapes used for each animal. Table 2 shows the results. 


TABLE 2 
Per CENT oF Соквест RESPONSES МАрЕ Over STAGE I 
Group Irrelevant stimulus pairs* 
Control LM MS LS LL MM ML 58 SL SM 
86 83 77 75 70 70 56 55 52 
Experimental AB CC BA вв СВ BC AC CA AA 


84 81 81 78 78 76 74 69 62 


* T n Е т 7 
The first member of each pair of shapes or sizes represents the positive stimulus. 


It Will be seen that, although Ss of the control group were learning to discrim- 
inate shape, they performed best when the larger member of a pair was posi- 
tive; they performed poorest when the smaller member of a pair was positive. 
his result confirms the idea that larger shapes are more attractive than 
smaller shapes, When shapes of the same size were presented, Ss discriminated 
best with two large shapes and poorest with two small shapes. This result con- 
firms a previous finding that larger shapes are more discriminable by octopuses 
than are smaller shapes (11). For the experimental group, there was less vari- 
ation in performance when the results were analyzed according to the pairs of 
shapes that were used. There was a slight overall tendency to perform better 
when the more-open shape of a pair was positive than when the more-closed 
shape of a pair was positive (69 per cent correct os. 67 per cent correct). 
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2. Stages II and III 


The results for Stages II and III are based on seven Ss in each group be- 
cause one animal from the control group (trained on B positive and on C nega- 
tive) refused to take any transfer shapes. Both groups learned the new dis- 
crimination rapidly, and there were no significant differences between the 
scores of the experimental and control groups (average, over the 40 trials of 
retraining: 76 per cent and 78 per cent correct responses respectively) or be- 
tween the scores of subgroups. Performance on Stage III is shown in Table 3. 


TABLE 3 
Per CENT ОЕ Correcr RESPONSES Mabe Over Stace III 


Experimental group . Control group 
Retraining Transfer Retraining 


"Transfer 
Day trials trials trials trials 

1 80 70 86 78 

2 86 50 84 69 


The differences between the sco 
both size and shape differences were present, 


groups was not significant on the first day when medium-sized shapes were 
shown in transfer tests (24 square cm), but it was significant at the five per 
cent level on the second day when small shapes (six square cm) were shown, 
whether we evaluate significance by a parametric test (z — 2.6, df = 12) or 


by a nonparametric test for unpaired replicates (14), Thus although the dif- 
ferences are not large, Ss first trained to discrimi i 


D. Discussion 


І. Preferences and Discriminability 


The findings that large shapes are Preferred to small shapes and that open 


shapes are preferred to closed shapes merely confirm and extend earlier results 
(11, 12). These preferences are found with a wi 


and with a variety of training and testing conditi 
presentations of moving shapes, as wel] as under si 
stationary shapes (as used in this study). The findi 
ferences of shape best when presented with tw; 


=з 
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presented with two small shapes also confirms and extends an earlier finding. 
Sutherland and Carr (11) showed this result to be true for the discrimination 
of vertical and horizontal rectangles when presented in motion. The results in 
the present study indicate that larger shapes are more discriminable when sta- 
tionary and extend the generality of the earlier finding to two more pairs of 
shapes (square and thickened cross, and “Х” and thickened cross). 


2. The Effects of Stimulus Set 


The main result of the present experiment is that octopuses first trained to 
respond in terms of size learned less about the shape of the new objects when 
subsequently trained to discriminate between stimulus objects differing in both 
size and shape than did animals pretrained to discriminate in terms of shape. 
"This result was predicted from an hypothesis (8) about the role that the 
"switching-in" of analysing mechanisms plays in discrimination learning. In 
terms of this hypothesis, the experimental group should have learned to switch- 
in a size-analysing mechanism in Stage I and, because the Stage II problem is 
soluble in terms of size, this analyser should continue to be switched-in during 
Stage II, so that these animals should learn little about the shape differences 
present at Stage II. On the other hand, the members of the control group were 
forced to switch-in a shape-analysing mechanism in Stage I and were forced to 
switch-off any mechanism analysing size; therefore they should tend to switch- 
in shape mechanisms more than they do size-mechanisms in Stage II. 

Some other interpretations of the present data can be eliminated. (а) In 
earlier experiments (9, 12), it was shown that animals pretrained on an easy 
discrimination performed better on a difficult discrimination than animals 
trained from the outset on the difficult one when, in both discriminations, the 
shapes differed along the same dimension. Hence in those experiments, the 
group which did better in initial training did better in the final stage of testing. 
In the present experiment, the group which performed better during initial 
learning (the experimental group) performed more poorly in the final stage of 
testing. Hence the noncontinuity results obtained in the present experiment are 
not due to animals of one group becoming “discouraged” or “frustrated” in 
Some way. (5) In the transfer tests at Stage III, the better performance of 
the control group was not due to differences in reaction times. At the end of 
initial learning, the control group was attacking with longer latencies than the 
experimental group, presumably because of the greater number of shocks re- 
ceived. Latencies of the control group remained longer at Stage ПІ both. in 
training and in transfer trials; thus at Stage III the average of the median 
reaction times for the experimental group was 15 seconds in training trials and 
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18 seconds in transfer trials. The corresponding figures for the control group 
were 29 seconds and 46 seconds. If performance on retraining trials is consid- 
ered, there was a negative correlation between reaction time and correct per- 
formance (p = —.52 for the experimental group and —.43 for the control 
group) ; hence any effect due to reaction times would operate in the opposite 
direction to the result obtained. Because reaction times are negatively cor- 
related with successful discrimination, we might expect the group with the 
higher reaction times to do poorer in the transfer tests, whereas in fact they did 
better. 

Although the predictions are verified, the difference between the control and 
experimental groups during testing is not large and in fact is significant only 
when very small shapes are used. Presumably this result is due to the fact that 
small shapes are less discriminable than medium-sized ones and, therefore, pro- 
vide a more sensitive test. One of the reasons for the lack of a larger difference 
between the Stage-III transfer scores of the control and experimental groups 
may be that (although in Stage I the control group had to learn to switch-in 
a particular shape-analysing mechanism) їп Stage II a different shape-analys- 
ing mechanism may have been required. This requirement is strongly suggested 
by the fact that the original direction of training at Stage I (i.e., whether the 
more-open or the more-closed shape was Positive) did not influence learning 
scores at Stage II. The shapes used at Stages I and II were in fact deliberately 
selected, so that they could not be discriminated along the same dimension be- 
cause, if they could have been so discriminated, the performance of the control 
group at Stages II and III would depend on the original direction of training. 
The effects of switching-in (or off) a given analysing mechanism would then 
be confounded with learning to attach particular responses to the outputs from 
in fact be explained solely in terms of 
er than in terms of switching-in such 
factor theory of discrimination learning (4)]. 


In this respect, the results confirm those 
of the experiments mentioned in the Introduction 


(1, 2, 4). However, as was 
pointed out, such a result of itself does not support 


à continuity view of discrim- 


ав 
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ination learning, unless it is shown that pretraining has no effect on how much 
is learned about a second cue. Thus, the difference found between the perform- 
ance of the experimental and control groups at Stage III may be said to reopen 
one aspect of the continuity noncontinuity controversy. Therefore, it would be 
of interest to perform on rats an experiment of the present design. 


E. SUMMARY 


It has been suggested that discrimination learning involves two processes. 
Animals learn first to switch-in a stimulus-analysing mechanism that yields 
different outputs for the discriminanda and, secondly, they learn to attach the 
Correct responses to those outputs. This hypothesis predicts that training an 
animal to respond to one cue should make it more difficult for it to learn to 
respond to a second type of cue. Previous experiments have shown that when 
animals trained to respond to one cue are subsequently presented with a prob- 
lem that can be solved in terms of that cue or in terms of a second cue they do 
learn something about the second cue. The crucial question for the model pro- 
posed is not whether, under these conditions, animals learn something about a 
second cue, but whether they learn as much as animals not previously trained 
to respond to the first cue. The present experiment attempts to answer this 
question. Sixteen octopuses were trained and tested in three stages. In Stage I, 
one group learned a size discrimination, the other group learned a shape dis- 
crimination. In Stage II, all animals learned a new problem. This problem 
was the same for both groups and could be solved in terms of shape or size 
differences or both. In Stage III, transfer tests were given with the same 
shapes as those used in Stage II but no differences in size were present. The 
results of the transfer tests showed that animals initially trained to respond to 
size had learned less about the shape differences present at Stage II than 
animals initially trained to respond in terms of shape. This finding is in agree- 
ment with the model suggested and reopens one aspect of the “continuity non- 
continuity” dispute. 


REFERENCES 


i dis- 
1. BirrERMAN, M. E., & Солте, W. B. Some new experiments on the nature of 
crimination learning in the rat. J. Comp. & Physiol. Psychol., 1950, 43, 198-213. 
2. BLUM, A. A., & BLuM, J. Factual issues in the "continuity" controversy. Psychol. 
Rev., 1949, 56, 33-50. oe Р 
3. Harrow, Н. Е. Learning set and error factor theory. In S. Koch (Ed.), Psychology: 
A Study of a Science (Vol. 2). New York: McGraw-Hill, 1959. Pp. ел 
i i i i tween 
4. Hucnes, C. L., & NORTH, A. J. Effect of introducing a partial correlation e 
а critical cue and a previously irrelevant cue. J. Comp. @ Physiol. Psychol., 1959, 
52, 126-128. 


10 


14. 


JOURNAL OF GENETIC PSYCHOLOGY 


inati € inui H i discrimina- 
LASHLEY, К. S. An examination of the “continuity theory" as applied to 
tive learning. J. Gen. Psychol., 1942, 26, 231-265. 
MackiNTOSH, N. J. The effect of irrelevant cues on reversal learning in the rat. 
Brit. J. Psychol., 1963, 54, 127-134. | | = 
XINTOSH, N. J., & MACKINTOSH, J. Reversal earning in Octopus vulgaris 
ems with and without irrelevant cues. Quart. J. Exper, Psychol., 1963, 15, 
236-242. А | 
HERLAND, N. $. Stimulus analysing mechanisms. In Proceedings of a Sym po- 
— the Mechanization of Thought Processes (Vol. II). London: H.M.S.O. 
1959. Pp. 575-609. 
——— —. Discrimination of horizontal and vertical extents by Octopus. J. Comp. 
€ Physiol. Psychol., 1961, 54, 43-48. 
——. The shape-discrimination of stationary shapes by Octopuses. Amer, J. 
Psychol., 1963, 76, 177-190. 
SUTHERLAND, N. S., & Carr, A. E. The visual discrimination of shape by Octopus: 
The effects of stimulus size. Quart, J. Exper. Psychol., 1963, 13, 225-235, 
SUTHERLAND, N. S., MackiNTOSH, N. J., & MACKINTOSH 
tion training of Octopus and transfer of discrimin 
Comp. @ Physiol. Psychol., 1963, 56, 150-156. 


- The visual discrimination of reduplicated patterns by Octopus. Anim. 
Behav., 1963, 11, 106-110. 


Witcoxon, F. І. Some Rapid A 
American Cyanamid, 1946. 


» J. Simultaneous discrimina- 
ation along a continuum. J. 


Pproximate Statistical Procedures. New York: 


Institute of Experimental Psychology 
University of Oxford 

1 South Parks Road 

Oxford, England 


The Journal of Genetic Psychology, 1965, 106, 11-14. 


SOCIAL DISTRACTIBILITY OF MALE RHESUS MONKEYS 
AFTER CHRONIC EXPOSURE TO FAST-NEUTRON 
КАПІАТІОМ* 1 


Department of Psychology, University of Texas 
А. A. McDowzLL anp W. Lynn Brown 


A. PROBLEM 


Previous research (2) has shown an ordered relationship between amount 
of previous whole-body radiation exposure and disruption of free-cage be- 
havior of adult-male rhesus monkeys, by the introduction of social stimuli. 
Depressed disruption occurs with increased radiation dosage. This research 
utilized monkeys exposed to mixed gamma and neutron radiation in the labora- 
tory as well as monkeys exposed to nuclear radiations in the field. 

The present study was conducted to determine if adult-male monkeys ex- 
posed to chronic fast-neutron radiation also show a depressed social distracti- 
bility. 

B. METHODS 
1. Subjects 


Eleven rhesus monkeys, ranging in age from approximately six to eight 
years, served as Ss. Five of the Ss had been exposed to chronic fast neutron 
radiation more than four years earlier. At that time, they had been given a 
24-hour whole-body exposure every four days at 87.2 mrep per hour until a 
total dose of 583 rep was achieved. The six control Ss had been sham-exposed 


during the same period. 


2. Procedure 


The procedure, systematic observations of free-cage behavior, followed that 
of McDowell, Davis, and Steele (4). The S, during each observation, was con- 
fined in a special holding cage which measured 3^ X 3’ X 3’ and was con- 
Structed of steel bars placed three inches apart, center-to-center. A wooden 


саре bed was attached to one side of the cage. : 
"The observer sat eight feet from the special holding cage and on a mimeo- 
_ 


* Received in the Editorial Office on March 1, 1963. Copyright, 1965, by The Journal 
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graphed category sheet recorded the nature and direction or nondirection of 
the S’s behavior every 10 seconds on the 10-second mark. Each observation was 
of five minutes duration and, in consequence, the total frequency count for 
each $ for each observation was arbitrarily 30. 

The behavioral categories on the mimeographed category sheet included: 
(a) nondirected visual activity, (^) nondirected locomotor activity, (с) man- 
ual, oral, or visual response to S's body parts, (4) manual, oral, or visual re- 
sponse to the cage parts as manipulanda, (e) visual response to the observer, 
and (f) orientational response to noises occurring outside the testroom. The 
statistical reliability of variables of this nature has been previously demon- 
strated (1, 3, 4). 

Over a three day period, each $ was first observed with no social stimulus 
present, next with an adult female monkey at estimated time of ovulation pre- 
ent, and again with no social stimulus present. The female 8 was visually but 
not physically accessible, being placed in a well-lig! 


hted holding cage at a dis- 
tance of three feet from the cage housing the $ to 


be observed. 

Behavioral stability was considered in terms of the maintenance (during each 
of the last two observations) of the balance between total directed activities 
and total nondirected activities, as manifest during the first observ. 
the previous research (2), total nondirected activity was used to measure that 
stability. Responses to the female $, also, were measured by determining, for 
each $, the difference between 30 and the total frequency count during the ob- 


servation with a female $ present, Statistical treatment of each set of data uti- 
lized an analysis of variance procedure. 


ation. As in 


C. RESULTS 


Figure 1 shows the mean nondirected activities for the Ss of each of the 


he female 8 is 11.5 for control 


Ss and 6.0 for irradiated Ss. The difference between these means is significant 


beyond the .01 level. 
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FIGURE 1 
MEAN FREQUENCY OF NONDIRECTED ACTIVITIES FOR THE Ss OF EACH GROUP 
Durinc EACH оғ THE THREE DAYS оғ OBSERVATION 


D. Discussion 


The results of the present investigation are consistent with previous research 
findings (2) and show decreased social distractibility accruing to whole-body 
exposure to chronic fast-neutron radiation. It could be argued, perhaps, that 
decreased social responsiveness in the monkey is a matter of concern only for 
the monkey. Even if this thesis is granted, the findings assume a role of im- 
portance in that they demonstrate long-term effects of exposure to neutron 
radiation—effects for which there must exist a bodily basis. 


E. SUMMARY 


whole-body exposure to 


An investigation was conducted to determine if 
behavioral stability for 


chronic fast-neutron radiation results in increased 
adult male rhesus monkeys under a condition of social distraction. Behavioral 
under a condition of social 


stability is defined in terms of the maintenance, 


distraction, of the balance between directed and nondirected activities of free- 
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cage behavior of the $ under a condition of no social distraction. Total non- 
directed activity was used as the dependent variable to measure that stability. 

Each of six control Ss and each of five irradiated Ss, over a three-day period, 
was first observed with no social stimulus present; next with a female monkey 
at estimated time of ovulation present; and again with no social stimulus pres- 
ent. The female $ was visually but not physically accessible, being placed at a 
distance of three feet from the cage housing the experimental $. 

Statistical treatment of the data yields a significant radiation groups-by-con- 
ditions interaction. This interaction reflects a disruption of behavioral stability 
for the control Ss, but not for the irradiated Ss, when the female $ is present. 
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THE EFFECTS OF THREE DIFFERENT TYPES OF 
PUNISHMENT ON PERFORMANCE OF ALBINO RATS*? 


University of North Dakota 


Morton Н. KrEBAN 


A. INTRODUCTION 


Sheffield and Temmer (7) compared the running responses of laboratory 
rats under escape and avoidance conditions. The vigor of the running re- 
sponses was stronger under escape conditions and the resistance to extinction 
was greater under avoidance conditions. Jones (2) demonstrated that increased 
resistance to extinction of running responses occurs under avoidance, limited- 
avoidance, and intermittent-escape conditions. Kolstoe, Kleban, and Utecht 
(3) appraised the effect of escape and intermittent-escape training on a previ- 
ously learned consummatory response. The intention was to appraise the effects 
produced by the two escape conditions on response reversals for food during 
the nonshock extinction period. The escape animals reversed their responses 
as rapidly as the control group (nonshock animals). Response fixation was 
established under intermittent escape conditions. Apparently, omissions in 
noxious stimulation during training resulted in increased resistance to the 
extinction of running responses. 

There are several theoretical positions to explain these findings: the gener- 
alization-decrement hypothesis (7), the similarity between training and ex- 
tinction trials (2), the inconsistency of the noxious stimulation schedule (3), 
and aperiodic reinforcement (8). 

Kolstoe ez al. (3) explain the phenomena in terms of an acquired second- 
ary motive (fear), with the omissions of noxious stimulation leading to 
heightened fear. Sheffield and Temmer (7) and Jones (2) emphasize the 
role of stimulus-response contiguity and stimulus similarity between training 
and extinction trials. Estes (1) explained the effects of intermittent punish- 
ment in terms of partial reinforcement. Solomon and Wynne (8) argued that 
Sheffield and Temmer’s findings may indeed parallel the partial reinforce- 
ment data observed in reward training. -— 

Maier and Ellen (4, 5) found that, in partially insoluble discrimination 
CÓ —M Uni 
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problems, the consistency of environmental expectation is an important factor 
determining the frequency and strength of abnormal fixations, a result imply- 
ing that animals form expectancies with respect to entire punishment programs. 
Maier and Ellen found that a 50-50 reward-punishment ratio produced more 
abnormal fixations than either a 20-80 or an 80-20 reward-punishment ratio. 

The intermittent-escape situation offers an excellent Opportunity to study 
the effects of different ratios of aperiodic punishment. From data now at 
hand (2, 7), the experimenter does not expect findings that will support a 
partial-reinforcement position. There is a possibility, howey 
of environmental expectation will Prove relevant, and that the results might 
parallel those observed by Maier and Ellen (4, 5). Two further hypotheses 
are (a) all intermittent-escape conditions Produce response fixation and (2) 
the 20-80 shock-nonshock and 80-20 shock-nonshock Schedules may make the 
animals less fearful than the 50-50 shock-nonshock schedule. 


er, that consistency 


B. METHOD 


l. Subject and Apparatus 


ed by a single-pole, double-throw (off-on) 


2. Procedure 


MORTON Н. KLEBAN iy 


given one hour of unlimited feeding at the same time each day in special feeding 
cages. They were maintained on a diet of Calf Manna Purina Laboratory 
Chow Checkers and had an unlimited supply of water. 

The next four days were spent getting the animals accustomed to being 
handled, to the experimental room, and to the maze. Over the four-day 
period, they were placed in the maze in groups and individually. On the last 
two days of pretraining, they were placed directly into the arms where they 
found a small food pellet. | 

At the beginning of training, on Trial 1, a pellet of food was placed in both 
arms. Once the animal made its preferred response, only that response was 
reinforced with food on subsequent training trials. This procedure was fol- 
lowed for a total of 40 trials, 10 trials per day for four days. The interval of 
time between successive trials was never less than two minutes. 

Following food-reinforcement training, the animals were separated into 
four experimental groups comparable in terms of sex and number of incorrect 
turns at the choice point. The four different groups were (а) the control group, 
(^) the 20-80 shock-nonshock group, (c) the 50-50 shock-nonshock group, 
and (4) the 80-20 shock-nonshock group. 

These groups were to receive another 60 trials of training, 10 trials per 
day for six days. The control group received the same training, but its mem- 
bers never received electric shock. The members of the other groups received 
electric shock. In each 10-trial period, the shocks were distributed by means of 
a table of random numbers. In the 20-80 shock-nonshock group, the animals 
received two shocks per day for a total of 12 electric shocks. In the 50-50 shock- 
nonshock group, there were a total of 30 shocks administered, five per day. 
Forty-eight shocks were administered to the 80-20 shock-nonshock group, eight 
shocks per day. 

The electric shocks were raised to maximum voltage in four shock trials: 
150 volts, 250 volts, 350 volts, and 410 volts. Thereafter, all the shocks were 
of 410-volt intensity. 

Eight animals had to be removed from the experiment. One animal refused 
to run in the maze, and seven animals reversed their responses to the opposite 
arm when electric shock was introduced. 

The extinction trials began the day after the termination of the shock 
trials. Shock was discontinued for the punishment groups, and the food 
Pellet was switched to each animal’s nonpreferred side. The animals were 
Continued on a 10-trial-per-day schedule, and the criterion of extinction was 
two consecutive response reversals. If response reversal had not occurred by 
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the 40th extinction trial, the animals were run 20 trials per day until response 
reversals occurred. 


C. RESULTS 


The individual scores, number of subjects, means, medians, standard devia- 
tions and ranges for the response-reversal scores are presented in Table 1. An 
TABLE 1 


Means, MEDIANS, STANDARD DEVIATIONS, RANGES, AND NUMBER OF SUBJECTS FOR 
RESPONSE-REVERSAL SCORES FOR THE Four EXPERIMENTAL CONDITIONS 


Сола! Shock-nonshock groups 
pas 20-80 50-50 80-20 
4 13 10 6 
5 15 15 9 
5 15 15 2 
6 17 16 14 
6 17 19 15 
6 18 20 17 
7 20 20 18 
7 25 21 19 
7 26 24 20 
: 27 26 20 
3 28 27 21 
à 30 28 26 
E. 35 30 28 
i i i 
8 3 
п 49 39 30 
12 51 39 31 
13 53 47 35 
b 53 48 46 
61 56 67 
a " 59 
umber 
20 22 22 21 
"P Range 
12-75 2. 8-59 5-67 
EN Standard Deviations 
17.29 13.99 13.79 
ин Means 
32.59 28.86 23.66 
- Medians 
27.50 26.50 20.00 


the 20-80, 50-50, and 80-20 shock-nonshock gr 
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Mann-Whitney U scores of .48, 1.53, and 1.25 were found respectively be- 
tween the 20-80 and 50-50, the 20-80 and 80-20, and the 50-50 and 80-20 
shock-nonshock groups. These differences are not statistically reliable. 


D. Discussion 
The findings indicate clearly that the 20-80, 50-50, and 80-20 shock-non- 


shock ratios result in response fixation. The hypothesis about the consistency 
of expectations was not confirmed. Whatever the animals’ expectancies might 
have been about the shock ratios, there were no observable effects discovered 
with regard to differences in response fixation. It is apparent that the partially 
insoluble discrimination problem and the intermittent-escape condition repre- 
sent incomparable situations with respect to the role of environmental ex- 
pectancy. In fact, it can be argued that in the intermittent-escape conditions 
the consistency of expectations were well established for each group even 
though the shock-nonshock ratios varied. 

An important finding, as suspected, is that the partial-reinforcement posi- 
tion is not supported. In reviewing Sheffield and Temmer’s findings, Solomon 
and Wynne (8) argued: 

These data contrasting escape and avoidance learning are paralleled 
by data in reward learning. In general, experimental work on partial 
ог aperiodic reinforcement has shown that the irregular sequence of 
reinforcement leads to slower acquisition and slow extinction. With low 
ratios, extinction may well be a long and drawn-out procedure. 


The present results fall more into agreement with the arguments of Sheffield 


and Temmer (7), Jones (2), and Kolstoe et al. (3). 

It is a matter of theoretical preference whether or not to infer an acquired 
drive (fear) or to resort only to conditioning or contiguity paradigms. Shef- 
field and Temmer (7) and Jones (2) prefer the latter. 'The experimenter, 
however, intends to offer an explanation on how omissions in noxious stimula- 
tion might operate to produce a state of fear sufficiently strong to maintain 
Tesponse fixations in limited avoidance, avoidance, and intermittent-escape 
Conditions, 

Miller (6) refers to an undifferentiated pain-fear reaction associated with 
Noxious stimulation. Under escape training, fear occurs as а component of the 
undifferentiated pain-fear reaction. The running response produces a cessation 
of pain fear. When electric shock is terminated, the running response under- 
goes extinction; running has never been conditioned to arouse fear. 

The omissions of noxious stimulation allows the fear component of the 
Pain-fear response to be experienced separately and, consequently, the run- 
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ning response provides antecedent motoric cues conditioned to arouse fear. The 
motoric cues become conditioned to the fear component at a rapid rate, so 
that a few trials are sufficient to establish the maximum fear response. Thus, 
it does not matter whether the omissions occur in an intermittent-escape, 
limited-avoidance, or avoidance situations. The end result is the same: the 
fear component is separated from the undifferentiated pain-fear reaction and 
the motoric elements of the running response become conditioned to the fear 
reaction. During the extinction trials, the animals continue to resist extinction 
because the running responses continue to elicit fea 


г: a strong and compelling 
drive state. 


E. Summary 


The intermittent-escape condition provides an excellent opportunity to 


study the effects of aperiodic reinforcement. The predictions were made that 
the results would not support a partial-reinforcement position, but (a) that 
all intermittent-escape conditions Produce response fixation and (b) that the 
20-80 shock-nonshock and 80-20 shock-nonshock schedules may make the ani- 
mals less fearful than the 50-50 shock-nonshock schedule. 


cement-training trials, 10 per day, and 
ermittent-escape conditions and control 
hock trials, the reward (food) was trans- 
side, shock was discontinued, and an ex- 


'The findings do not support a 
some evidence that aperiodic sche 
not produce comparable results. 


partial-reinforcement position and provide 
dules in reward and aversive situations do 
All intermittent-escape conditions produce 
response fixation, but the ratios of shock-nonshock seem unimportant, Any 
schedule of omissions of noxious stimulation in intermittent-escape conditions 
Seems to produce the same fixating effect. An attempt is made to explain the 


findings with respect to running Tesponses in escape, intermittent-escape, 
limited-avoidance, and avoidance conditions, 
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THE EFFECT OF PUNISHMENT ON CHILDREN: A REVIEW 
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НЕкмїхЕ H. MARSHALL 


A. INTRODUCTION 


The purpose of this paper is to explore the research on the effect on children 
of punishment or negative reinforcement. An important distinction must first 
be made between what has been called “punishment training” and “avoidance 
training,” In punishment training, the subject performs a particular act (R) 
for which he is subsequently “punished” with a negative reinforcer (S). That 
is, a particular response is followed by the aversive stimulus (R—S). In con- 
trast, in avoidance training, the aversive stimulus occurs first, causing the 
subject to perform a particular response (S—R). It is on punishment training 
that this paper focuses. Those punishment situations that have been utilized 
in research with children include such negative reinforcers as blame, reproof, 
failure Situations, and the word "wrong," as well as the removal of positive 
reinforcers: e.g., candy and trinkets. 

The importance of research findings on the effects of punishment on children 
for the fields of child rearing, socialization, and education are obvious. The 
lasting effects of punishment on personality (particularly regarding the oral, 
dependency, and aggressive aspects of behavior) have been pointed out by 
Sears (24) ; by Sears, Maccoby, and Levin (25) ; and by Whiting and Child 
(32). The ineffectiveness (over the long run) of punishment as a manner of 
handling behavior as compared with nonpunitive techniques has been noted 
in several field studies: e.g. in Sears e? al. (25) ; and in Crandall, Orleans, 
Preston, and Rabson (6). Whiting and Child (32) and Seward (26) have 
Considered the detrimental effect of severe punishment on the process of 
identification and on the gaining of parental affection. Although all of these 
field studies emphasize the harmful effects of punishment—particularly of 
severe punishmerit—at least one source (25) is inclined to believe that punish- 
ment of specific acts has the desired effect. What, then, is the consensus of 
More controlled studies done in the laboratory or in the classroom? That 18 


t Я е 
* question to which we now turn. 
SS 
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B. EFFECTIVENESS oF PUNISHMENT 


Of those studies comparing (a) the effects of administering punishment— 
either alone or in combination with a reward—with (b) the effects of no 
punishment or of reward alone, by far the greatest proportion show the 
former condition to be superior. 

In a classroom setting, Hurlock (14) found that those third-, fifth-, and 
eighth-grade children who had been cither praised or reproved improved sig- 
nificantly more than the control group on a group intelligence test. However, 
reproof was more effective than praise for the fifth grade, for children äi 
superior intelligence, and for those rated superior by their teachers. Brenner’s 
study (4), which utilized the learning and retention of spelling words at 
the third-grade level, was also carried out in 
concluded that, in learning and recall, bl 


than praise, and that blame sustained its influence longer than any other 
incentive. (Although he found “delayed control” to be the most effective 
condition, the superiority of that condition ov 
analyzed as the study does not make clear just what was said to the control 
group.) Potter (22) found that reproved groups improved their performance 
on an arithmetic reasoning test at the sixth-, ninth-, and twelfth-grade levels, 
as contrasted with the control groups. But the effect of reproof at the higher 
grades was slight, and it impaired performance at the third-grade level. Al- 
though Potter relates this finding to age difference 
tion might be in terms of task difficulty, 
this experiment. Because the Otis 


a classroom situation. Brenner 
ame was a more powerful incentive 


er blame and praise cannot be 


, à more satisfactory explana- 
which difficulty was not controlled in 
Arithmetic Reasoning Test was constructed 
for children age 8 and older, one might hypothesize that this test is too 
difficult for the third graders and too easy for those in grades nine and 12. 
"Therefore, only at the most appropriate age—grade six—was the effect of 
reproof significant. This hypothesis regarding the importance of task difficulty 
might also serve to explain the results of the second part of Potter’s study in 
which the reproved group, at the third- and sixth-grade levels, improved more 
than the control group in К, but the reverse was true at grade 
nine. The superiority of blame over praise for general performance in the 
classroom is supported also by Forlano and Axelrod (11), although they 
used a cancellation test instead of academic materials, 


nishment was administered not toward the situa- 
tion in general but for specific responses, the results also tend to support the 
beneficial effect of punishment. Stevenson, Weir, and Zigler (30) found that 
five-year-olds learned a discrimination Problem faster if they were penalized 
for their errors by having to relinquish a reward object than those who were 


——— —— d 


HERMINE Н. MARSHALL 25 


not penalized. These results are substantiated by Brackbill and O’Hara’s study 
(3) in which those kindergarten boys who were rewarded with candy for each 
correct response and punished by having to return their candy for each in- 
Correct response learned a discrimination problem more rapidly than those 
who received the reward alone. 

Similarly, in those studies utilizing verbal punishment, combinations that 
included stating the word "wrong" after each incorrect response—whether 
correct responses were rewarded with “right” or not—led to faster learning 
than those in which the incorrect response was not thus negatively reinforced 
(7, 16, 17, 18). Combinations including the word “wrong” were also superior 
to a condition in which a buzzer followed correct responses and nothing 
followed incorrect responses (17, 18). In the learning series, no significant 
difference was found between those groups in which each response was 
followed appropriately with either “right” or “wrong” and those groups in 
which only incorrect responses were termed “wrong” and nothing followed 
Correct responses, However, when an extinction series was carried out (17, 
18), the nothing-"wrong" group showed little decrement in performance. 
The explanation that “wrong” is a stronger negative reinforcer than “right” is 
а Positive reinforcer was suggested. However, “nothing” paired with "wrong" 
acquires the value of a positive reinforcer; and because, in extinction, noth- 
Ing is said after either a correct or an incorrect response, nothing continues 
to reinforce positively. This acquired reinforcing value of the “nothing” side 
of the condition may account satisfactorily for the superiority of the nothing- 
Wrong” combination over the “right”-“wrong” combination during extinc- 
ton—without hypothesizing a difference in strength between the reinforcing 
values of "right" and “wrong.” 

Although Penney and Lupton’s results (19) are in general agreement 
with the Preceding studies concerning the effectiveness of punishment alone 
and Conditions including punishment over reward alone, Penney and Lupton’s 
Study with grade-school children showed that the groups who were punished 
with an intense tone and received no reward learned a discrimination problem 
faster than those who received a candy reward in addition to the punishing 
tone. They account for the superiority of the punishment-only group in 
terms of possible additional frustration received by the punishment-only 
ETOUDs, They hypothesize the source of this frustration to be the unfulfilled 
°Хреса{ оп of receiving candy, after having seen their peers return with candy. 

hey hypothesize that this frustration increased the motivation level in this 
Stroup and thereby caused them to perform better. ; 

sing a very small number of six-year-olds, Baer (2) found that the with- 
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drawal of a positive reinforcer (movie) as а punishment led to more -— 
extinction and to less spontaneous recovery in the use ofa toy peanut mac = 
than in the control group the members of which did not receive the punishmen ч 
The punished subjects also played more with toys other than the peanut ma 
chine than did the control group. Although caution needs to be exercised ғ 
applying these findings (due to the small number) they are in the predicte 
direction. i 

Despite the large amount of research that shows the superior effect of nega- 
tive reinforcement, there are a number of studies the results of which are 
not in complete agreement. Anderson (1) found that performance with a 
hand dynomometer showed a precipitate drop under failure conditions. In this 
experiment, “failure” was manipulated by Ё so that each attempt in the series, 
no matter how successful, was described to the subject as a failure. Hence, 
these results may not be directly comparable to those in which only incorrect 
responses were negatively reinforced or with those experiments in which 
general performance was reproved after the completion of the task and the 
effect of the reproof was subsequently measured. 

Terrell and Kennedy (31) found tha 
candy learned a discrimination 
punished by reproof. In this exp 


t those children rewarded with 
task significantly more rapidly than those 


eriment, the other conditions in rank order 
of effectiveness, though at a nonsignificant level, were praise, token to be 


exchanged for candy, reproof, and control. However, each group (including 
the control group) was reinforced b 

Thus, the candy, praise, 
reinforcement; the терго 
and one negative reinfo 


y a light flash following correct responses. 
and token groups received two sources of positive 
of group received only one positive reinforcement 
; and the control group received only one 
repancy between these results and those prer 
ted for by this additional source of reward in 
+ The double positive reinforcement may have 


parison of the reproved group with the control 
group, which group received only one source of positive reinforcement, reveals 
that the reproved group was superior to the control, 


The studies by Hurlock (14), by Potter (22), and by Meyer and Seidman 
(17) did not uniformly Support the superior effects of punishment conditions. 
Hurlock found that eighth graders, children with inferior intellectual ability 
(ТО below 90), and rated avera inferi 


lowing praise than following bl the impaired performance fol- 
lowing reproof at the third-grade level (indicated by Potter) has already been 
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noted and explained on the basis of uncontrolled task difficulty. Also, Meyer 
and Seidman's finding (17) that preschool children performed better under 
conditions of both "right"-"wrong" and of a buzzer for correct responses and 
nothing for incorrect responses was not substantiated by their later study (18) 
and was accounted for by the higher achievement motivation of the children in 
the former study compared with a more representative sample in the latter. 

Thus, the discrepancies in all of the studies that do not completely support 
the superiority of the effects of punishment (except Hurlock’s), can be ac- 
counted for, so that basic substantiation of the beneficial effect of negative re- 
inforcement remains. A hypothesis regarding Hurlock’s results will be elabo- 
rated later. 


C. RELATION OF PUNISHMENT TO OTHER FACTORS 


A number of experiments have been concerned not only with the effective- 
ness of punishment itself, but also with the way other variables contribute to 
the effect of negative reinforcement. Meyer and Offenbach’s study (16) inves- 
tigated the effect of task complexity by controlling the relevant and irrelevant 
dimensions in a discrimination problem. Their results, noted earlier, showed 
that combinations including “wrong” were superior to reward alone for tasks 
involving at least two irrelevant dimensions. There was no significant differ- 
ence for tasks involving just one irrelevant dimension. As Postman (20) noted, 
1n most experiments there is only one correct response but several incorrect те- 
SPonses, Therefore, the subject has to learn positively only one item while elim- 
inating severa] incorrect ones from a rather homogeneous series. When each 
9f the incorrect responses is negatively reinforced, one might expect perform- 
ance to be better, Meyer and Offenbach's results tend to lend support to this 
Writer's hypothesis accounting for the discrepancy in Potter's results (22) in 
terms of uncontrolled task difficulty. 

Stephens (27, 28) hypothesized that symbolic reward would strengthen 
Weak connections more than symbolic punishment would weaken them, but 
that symbolic punishment would weaken strong connections more than sym- 

olic reward would strengthen them. Investigations by Stephens and his Asso- 
Clates (28, 29) on high-school students confirmed this hypothesis. In addition, 
it was found that a delay in reinforcement increased the influence of “wrong 
on strong connections, but had little effect on weak ones (29). Because the 
‘mount of time for review was controlled, they explained that this condition 
(and that of weak but right) was the only one susceptible to such enhance- 
Ment. Brenner’s investigation (4) of the effect of the delay of reinforcement 
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showed immediate blame and delayed blame to be equally effective with spell- 
ing words—when presumably there was no appreciable difference in strength 
of connections. 

Stephens and Baer also showed that wrong associations were avoided more 
for the group receiving specific instructions regarding the importance of avoid- 
ing wrong associations on the retest than the noninstructed group. 

The experiment by Stevenson et al. (30) investigated the effect of pre-exper- 
imental satiation on punishment, by varying the number of reward objects 
given before the experiment. They found that the amount of pre-experimental 
satiation made a significant difference in the effectiveness of the penalty of re- 
linquishing reward objects. 

Forlano and Axelrod (11) studied the influence of a personality variable on 
the effectiveness of blame. Using the extraversion inventory from Pintner's 
Personality Test, they found that introverts who were blamed increased their 
performance more than the introverts in the control group after both the first 
and second applications; whereas extrov 
after the second time they were blamed. 

An elaborate experiment by Schmidt (23) investigated the influence of 
praise and blame on junior-high and high-school students in a code-substitution 
test. His results showed that praise was more effective for one tester (a male); 
and that blame was a better incentive when used by the other tester (a female 
graduate student) ; thus pointing to the importance of the experimenter as 4 
variable. 

A related conclusion was reached by Kipnis (15) who had a group leader 
manipulate the atmosphere. In an attempt to induce fifth and sixth graders to 
change their preferred comic heroes, he found that under the threat of punish- 
ment (removal of a promised movie pass) more subjects accepted the leader's 
influence attempt in the groups to whom the leader lectured; whereas the 
groups—also under threat of punishment—which participated with the leader 
in а discussion resisted the attempt and were unwilling to change their stan- 
dards. Under both participation and lecture leadership, the subjects held а 
lower affective evaluation of the leader if they had been threatened by punish- 
ment than if they had been Promised only the reward. 

A final dimension investigated is the generalization of preference following 
negative reinforcement. Starting with N. E. Miller’s assumption that the 
avoidance gradient is steeper than the approach gradient, Gewirtz (12) had 
first and second graders learn formboard puzzles arranged along a dimension 
of shape similarity. However, this hypothesis was confirmed only for the grouP 
negatively reinforced by failure, reproof, and the withholding of a prize. In 


erts increased their performance only 
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accounting for the partial substantiation, she notes that a considerable number 
of subjects in the positively reinforced group were unaffected by the experi- 
mental conditions of success, approval from the experimenter, and a material 
reward. She attributes this result to the high-achievement motivation of the 
sample. The negatively reinforced subjects were equally achievement oriented. 
Nevertheless, Gewirtz suggests that the external motivation from negatively 
reinforcing conditions was sufficiently more powerful than the positively rein- 
forcing conditions to overshadow the internal achievement motivation, so that 
the results for this group reveal the effects of this experimental condition, The 
influence of something akin to achievement motivation or intellectual level has 
also been noted in the results of the studies by Hurlock (14) and by Meyer 
and Seidman (17). 

That so few studies into the effects of punishment on children have consid- 
ered and controlled for these additional variables: e.g., task difficulty, achieve- 
ment orientation, and personality factors is a striking fact. In addition, no ex- 
Periments considered the relation of ego involvement and level of aspiration. 
All of these factors might be taken into account to explain variations in experi- 
mental results, 


D. LEARNING THEORIES AND EXPLANATIONS OF PUNISHMENT 


The research reported in the literature seems to support the contention that 
Punishment or negative reinforcement helps rather than hinders learning in 
children and that there are a number of other variables related to its effective- 
ness. We turn now to the question of whether learning theories predict this 
Conclusion and to the explanations that are postulated to explain the conclu- 
sion. 

Although "Thorndike revised his Law of Effect so that it stated that punish- 
ment only indirectly weakened S-R connections, Skinner and Estes found that 
Punishment had a temporary or depressing effect upon learning in animals [see 
(13)]. Baer's conclusion (2) that punishment reduced the number of responses 
її extinction tends to bear out this effect with children. An important point 
here, however, is that the punished children played more with other toys. In 
other words, while punishment reduced the number of nonreinforced responses, 
it also caused the subjects to shift their activity to something else. It led to 
More varied behavior. This follows from Thorndike’s revised law. As Post- 
man (21) points out, the educative value of this variability of behavior depends 
Чроп what the “something else” is that the subjects do. 

he main theoretical issue seems to center on this change i М 
the Question of whether punishment serves as a motivator—instigating and 


n behavior: on 
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arousing the subject to action—or whether this motivational concept is super- 
fluous and the change in behavior can be explained by referring simply to the 
cue or to the informative value of the negative reinforcement, or whether both 
concepts are necessary. 

According to Postman (21), Hull regards a punishing state of affairs as an 
instigator of behavior and the cessation of punishment as reinforcing. Guthrie 
sees punishment as facilitating learning because it arouses the subject to varied 
action and provides a multiplicity of cues—thereby utilizing both concepts. 
Likewise, Tolman includes (а) a “Law of emphasis"—the perceptual impact 
of cues, (^) a “Law of motivation" to maximize rewards and minimize pun- 
ishment, and (c) a “Law of disruption." 
produces frustration and th 


the other hand, from his work with animals, Dinsmoor (8, 9) criticizes re- 


ponse acquire an aversive power and func- 
in avoidance training, Regarding the effect 
t native stimuli may be considered analogous 
to the cue or informative function referred to by Guthrie and Tolman. Farber 
^ of distinguishing between what he calls the 
purely motivational (D) effects" of negative reinforcement and the informa- 
cting aspects. He also notes that if the neg- 
applied to performance in general, rather 
there is likely to be a decrement in performance. 


E. Hyporuesis 


| Ву carrying this reasoning further, one might hypothesize that negative ге- 
inforcement of speci 


FM Node khan ше has discriminative or informative and there- 
Шс май м ; wl ereas negative reinforcement applied to the situation 
s ave a motivational function. Whether the increased motiva- 
Чоп, leads the subject to be more aware of appropriate cues or whether its effect 
is disruptive may depend on other factors in the situation: e.g., strength of neg- 
ative reinforcement, task difficulty, achievement orientation According to this 
hypothesis, one might predict that reinforcing each response en be informa- 


other hand, i£ negative reinforcement 
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one might expect less consistent results from experiments where negative rein- 
forcement, administered after the situation, acts as a motivator. 

Table 1 classifies the studies reviewed as to (a) whether the punishment was 
administered after cach response or after the situation and (b) whether the 
punishment improves performance. Of those experiments in which each re- 
Sponse was reinforced, only two do not completely support the hypothesis. 
However, as has been noted, Meyer and Seidman's later study (18) did not 
substantiate the effectiveness of the buzzer-nothing combination over a combi- 


TABLE 1 
CLASSIFICATION oF STUDIES ACCORDING TO TIME AND EFFECT OF REINFORCEMENT 


Reinforcement after each R Reinforcement after situation 


Punishment beneficial 


Stephens and Baer (29) Hurlock (14) 

Brackbill and O’Hara (3) Brenner (4) 

Stevenson et al. (30) Anderson (1) 

Curry (7) Forlano and Axelrod (11) 
Meyer and Seidman (17) Schmidt (23) 

Meyer and Seidman (18) Potter (22) 


Penney and Lupton (19) 
Meyer and Offenbach (16) 


Punishment detrimental 


Terrell and Kennedy (31) Hurlock (14) 

Meyer and Seidman (17) Brenner (4) 
Anderson (1) 
Schmidt (23) 
Potter (22) 


Nation including the word “wrong.” And the discrepant results of the Terrell 
and Kennedy study have been explained to be the outcome of a double source 
of positive reinforcement. When negative reinforcement is compared with one 
Source of positive reinforcement, the hypothesis is supported. 

_“Xamination of those experiments in which negative reinforcement was 
Elven after the series (or after the situation) indicates that five of the six stud- 
tes carried out under this condition are listed as evidencing both the helping 
and the hindering effect of punishment. Hurlock's divergent results fall into 
this Category and are related to grade level, intellectual level, and teacher rat- 
ngs. Anderson found that a change from success to failure conditions as well 
*5 a change from failure to success conditions served to increase performance, 

ЧЕ that continued failure led to a drop in performance. Schmidt indicates that 
whether blame had a beneficial or detrimental effect depended upon the experi- 
Menter, Potter's results were related to task difficulty. Brenner showed imme- 
diate and delayed blame (though both occurred after the test) to be superior 
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to other conditions except for "delayed control." It was noted that the n 
condition was not explained sufficiently to warrant comment, Forlano an 
Axelrod indicated that blame was even more effective for introverts than for 
extroverts. | | 

In general, the hypothesis that negative reinforcement of specific responses 
has an informative and therefore beneficial effect, whereas the effect of nega- 
tively reinforcing the situation depends upon the action of other factors appears 
to have been supported by the available research. This conclusion is in agree- 
ment with the belief expressed by Sears eż al. (25) regarding the desired effect 


of parental punishment of specific acts as opposed to the negating effect of gen- 
eral parental "punitiveness." 


F. Summary 


A review of the research on the effect of punishment on children reveals 
that, in general, negative reinforcement tends to improve performance. 

Other factors found to influence the effect of punishment include intellectual 
and achievement level, task complexity, strength of association, delay of rein- 
forcement, pre-experimental satiation, instructions, subjects’ personality, experi- 
menter, and atmosphere. The possible effect of ego involvement and level of 
aspiration have not been considered in the experimental literature. 

Suggested and supported by the available research is the hypothesis that neg- 
ative reinforcement of specific responses has an informative and therefore bene- 
ficial effect, while the effect of negatively reinforcing the situation depends 
upon the action of other factors in the situation, 
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PECK FREQUENCY AND MINIMAL APPROACH DISTANCE 
IN DOMESTIC FOWL* 


Department of Psychology, University of Queensland 


Maurice С. Kine 


A. INTRODUCTION 


In an extensive series of experiments Murchison (3) showed that “when 
Plotted as a function of Social Reflex No. 2... Social Reflex No. 1, when 
plotted in terms of space alone, was almost truly linear.” 

A causal relationship, however, between Social Reflex No. 2 and Social Re- 
flex No. 1 is not consistent with findings reported by Schjeldrup-Ebbe (4) and 
Guhl (1). Dominance relationships are quickly formed, they are extremely re- 
liable, and they persist for as long as two or three weeks without reinforcement. 
This being the case, the pecking that persists at a fairly high level in well es- 
tablished flocks is anomalous if the Murchison relationship (3) is anything 
More than statistical. 

Clearly required is a third factor closely related to both social reflexes, de- 
Pendent upon Social Reflex No. 2, and causally related to Social Reflex No. 1. 
The present study attempts to identify peck frequency as this third factor and 
demonstrates one reason why pecking persists in organized flocks. 


B. METHOD 
1. Subjects 


Two samples of domestic fowl were studied. One sample consisted of 26 
hens, the other of 19 cockerels (after heavy mortalities). 


2. Procedure 


Ss were housed in coops for one month and then interanimal peck frequen- 
cies over 12 consecutive hours were determined by several observers. 

а. Occasion I. The four highest and the four lowest Ss in each sample were 
satiated on food and water, and minimal approach distances were determined 
їп а familiar, neutral alleyway for each pair relationship. The dominant $ was 
Placed at one end with one foot tied to the floor. The subordinate $ was al- 
lowed to recognize the dominant $ and was then placed at the other end of 
Шана es 
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the alleyway. A concealed recorder noted the closest distance that the subordi- 
nate $ approached to the dominant $ during the ensuing 15 minutes. 

b. Occasion 11. Five days after the initial Pairings were completed, the pros 
cedure was repeated with Ss on a basal hunger drive of three hours. On this 
occasion, the subordinate $ was able to obtain food by approaching the domi- 
nant $. 

C. RESULTS 


l. Occasion I 


The results for Occasion I are given in Table 1. 


TABLE 1 А 
Tau COEFFICIENTS BETWEEN PECK FREQUENCIES AND MINIMUM APPROACH DISTANCES: 
Occasion I 
. Tau 
Dominance relationships Cockerels Hens 
Between high and low Ss 0.77** 0.44* 
Between high Ss 0.47% 0.54* 
Between low Ss 0.82* 0.65* 
Between all Ss 0.73** 0.48** 


* Significant beyond the .05 level. 
** Significant beyond the .01 level. 


2. Occasion II 
With Ss on three hours food depriv. 


ation, all of the 56 pairings resulted in 
zero approach distances ; therefore all 


coefficients are zero, 


the relationship between peck frequency and 
tau= 0.64 (p< 01) for hens and tau = 


els (an exact figure cannot be given as the 
linearity), 


lower than Murchison (3) y be accounted for on the follow- 
ing grounds: (a) The flock (325 pai i 


in milder encounters, 
Table 1 shows the relationshi 


Ps between peck frequency and minimum ар- 
proach distance at all levels, 
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| Results on Occasion II suggest one reason why a high rate of pecking con- 

tinues in an established flock. Ss on a basal hunger drive were prepared to vio- 
late the characteristic approach distances to obtain food [cf. Mahler (2), 
1956]. Under these circumstances, Murchison’s relationship, if causal, would 
predict reversals of dominance relationships—but there was not one sign of 
reversal in the 112 pairs studied. 

Thus the relationship between peck frequency and Social Reflex No. 1 is at 
least as strong empirically as that reported by Murchison between Social Re- 
flex No. 2 and Social Reflex No. 1. Results on Occasion П suggest a theoret- 
ical paradigm into which the empirical relationship found by Murchison can 
be fitted along with the present findings. See Figure 1. Such a paradigm is not 
embarrassed by persistent pecking in established flocks. 


Social 
Кейш S Peck 
№2 >. Right 
E * 
M 
"Se 
M 
^X 
М. 
М. 
ъъ 

"ni 

Peck Approach 

Frequency LLL Distance 

FIGURE 1 


'THEORETICAL PARADIGM 


E. SUMMARY 


A high positive correlation is noted between interanimal peck frequencies in 
че home соор and minimum approach distances for both cockerels and hens. 
t is also shown that approach distances reduce to zero when in competition 


with a basal-hunger drive. 
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COMPARATIVE PERFORMANCE OF NORMALS AND 
RETARDATES OF THE SAME MENTAL AGE 
ON CERTAIN PSYCHOLOGICAL TASKS* 


Department of Psychology, University of Adelaide, South Australia 


R. RAJALAKSHMI AND M. A. JEEVES 


A. INTRODUCTION 


The inferiority of retardates to normals of the same mental age has been 
Teported in discrimination learning (3) and in the formation of learning sets 
(7). The differences reported between normals and retardates matched for 
mental age are suggestive of basic differences that are not reflected by the con- 
cept of mental age. 

Data obtained by the authors, in a series of comparative studies on groups 
of normal and retarded children, using a variety of psychological tasks—some 
of them from investigations otherwise directed—are considered relevant to the 
Question and are reported in this communication. 


B. METHOD 
1. Subjects 
A group of retardates of chronological age from 11 to 14 years and mental 
age from 7 to 9 years and a group of normals matched for mental age were 
employed in these experiments. 


2. Speeded Tasks 


а. T'achistoscopic form perception. The subject was asked to point out the 
Odd figure in a set of five figures presented for four seconds in a tachistoscope. 
he subject was required to make 21 such discriminations. Further details have 
сеп described elsewhere (5). 
^. WISG coding. The WISC test of coding was administered with the 
Modification that no time limit was used. The time taken by the subject to 
Complete the task was recorded. 
€- Letter cancellation. A random assortment of As and Bs was presented on 
typed sheets and the subject was asked to cancel all the As. . Я 
4. Саға sorting. Cards bearing the letters A and В were mixed in a previ- 
LL 
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sly determined random order and the subject was asked to sort them. = 
u: à , К 
н bject was also asked to sort cards bearing the figures of triangles and circ » 
М : Line drawing. 'The subject was asked to rule out 10 lines parallel to two 
lines drawn at the top of a blank sheet of paper. 


3. Other Types of Tasks 


a. Paired-associate learning. The subject was given 20 trials to learn the 
paired association of five three-letter nonsense syllables to the names of com- 
mon fruits. The subjects who learned in 20 trials were later presented the 
same nouns and syllables for relearning with a repairing of the association be- 
tween them. 


b. Size constancy. Subjects were asked to make apparent-size matches be- 
tween a distant triangle and one nearby (6). 

c. Ames’ window. Allport and Pettigrew have explained differences in the 
ways Zulu and European children perceive the similarity of the trapezoidal 
frame to a window in terms of a theory of object connotation (1). During the 
course of investigations on the Ames’ window illusion (6), the subjects in the 
two groups were asked to report what the trapezoidal frame looked like. 


C. RESULTS AND Discussion 
Table 1 presents a summar) 
As can be seen, when co 


others. To be more specific, 
tardates on tachistoscopic fo 


ТАВГЕ 1 


COMPARISON or RETARDATES WITH NORMALS OF THE SAME CHRONOLOGICAL AND MENTAL AGES 


Task 


Variable Score 


Retardates 
SD 


Tachistoscopic 

form discrimination 
WISC coding 
Letter cancellation 


Card sorting 
A's and B's 
A's and O's 

Line drawing 


Trapezoidal frame 


Apparent size match 

Real size 3" 
Descending trial 
Ascending trial 

Paired-associate 
learning 


Speeded Tasks 


Number correct out of 21 6.5 
Time in seconds 108.37 
Time in seconds 

to complete page 50.5 
Time in seconds 50.6 
Time in seconds 46.1 
Time in seconds 

to draw 10 lines 40.5 


Per cent of group report- 
ing "windowness" of 


the trapezoidal frame 40 
Size in inches 3.40 
Size in inches 3.0 
Per cent of group learn- 

ing in 20 trials 17 


Per cent of those who 
learned the original 
learning who in 20 
trials were able to 
learn the reversal 50 


+3 
29.1 
3.25 


12.2 
9.8 


10.01 


N 


36 
16 
16 
16 


Normals 
Score SD N $ 
10.1 4.2 31 <01 
112.7 19.8 17 n.s. 
55.8 14.7 17 n.s. 
59.1 14.4 17 n.s. 
57.6 13.3 17 <.01 
51.3 19.2 17 < .05 
90 20 < 001 
3.55 20 n.s. 
2.7 20 n.s 
44 18 n.s. 
88 8 nS. 


$ЯАЯЯГ 'V "MN аму INHSMVTIVÍVMN ^W 
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employed and due to the fact that only 20 trials were given to each subject. 
The picture might well have been different had the subjects been allowed to 
learn to criterion. The suggested inferiority of the retardates is in line with the 
findings of House and Zeaman on discrimination learning (3) and of Steven- 
son and Swartz on the formation of learning sets (7) and suggests differences 
between the two groups on dimensions other than speed. 

With a simple task, such as noticing the similarity between a window frame 
and the trapezoidal frame, a task that, according to Allport and Pettigrew in- 
volves object connotation (1), the retarded group is found to be inferior to the 


normal group. This result suggests, for the retarded group, the poverty of their 
environmental experience. 


Our data do not imply any differences in si 
and normals. Similar findings have been re 
In the latter study, however, 


ze constancy between retardates 
ported by Jenkin and Feallock (4). 
objective-size match was emphasized ; whereas in 
our study apparent size was emphasized. In this connection it is relevant to 
point out that the present finding appears to be different from that reported 
by Carlson (2) who, for adult subjects, has reported a negative relation be- 
tween intelligence and apparent-size match and no relation between intelli- 
gence and objective-size match. However, there are several differences in ex- 
perimental procedure between our study and that by Carlson. Our procedure 


and apparatus differed in the following respects: (a) The stimuli were isos- 
celes triangles (altitude to 


d the comparison placed at a distance of 
stimulus, so that the subject was asked to 
to that of the nearer object. 

backwardness of retardates is by no means 
hological function, and that the mental-age 


site to any program aimed at exploiting his limited capacity to the fullest pos- 
sible extent. 


D. Summary 


The results of a series of comparative studies of groups of normal and re- 
tarded children on a variety of perceptual-motor tasks give further support to 
the findings of House and Zeaman (3) and of Stevenson and Swartz (7) who 
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reported the inferiority of retardates to normals on discrimination learning 
and on the formation of learning sets. More specifically our results indicate a 
marked differential backwardness of the retardates in tasks in which perceptual 
speed is a major factor. With tasks in which the motor factors predominate, 
the retardates perform as well as or better than a group of normals matched 
for mental age. It is argued that the results of this study underline the need 
for the systematic identification of those relative weaknesses and strengths of 
the retardate that may be masked by the use of the concept of mental age alone. 
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TYPE OF ORIENTATION AND TASK COMPLETION 
OF ELEMENTARY-GRADE STUDENTS* 


Louisiana State University and Mississippi Southern College 


Воглмр L. FRYE AND JEAN SPRUILL 


A. INTRODUCTION 


The behavior of a child in the classroom is determined by many factors, one 
being his orientation toward the task of the group. Even though the individ- 
ual’s orientation depends on the particular goal of the group of which he is a 
om certain personality needs are likely to bring about different orienta- 
ions. 

Lewis (6) distinguished between task orientation and ego orientation. She 
used ego need to mean selfish greeds: i.e., needs restructured in scope to en- 
hance the self, Fouriezos, Hutt, and Guetzkow (4) made a similar distinction 
between behavior induced mainly by the requirements of the group situation 
and behavior generated from within the individual. 

Bass (1) pointed out that within a particular group the members differ in 
what attracts them to the group. In its turn, this differential attraction deter- 
mines the way individual group members react to an assigned task, Some mem- 
bers find satisfaction if and when the group attains task success. Others are 
Satisfied if the group affords opportunities for harmonious interactions with 
other group members. Still other members are attracted to the group if they 
expect to gain direct rewards for themselves regardless of the amount of inter- 
Action and task success of the group. 
| Wambach and Bass, reported by Bass (2), assembled 30 triads of statements 
in an attempt to measure the orientation of the individual group member. By 
logical criteria, each triad contained one statement that was considered most 
acceptable to task-oriented examinees, one that was considered most acceptable 
to interaction-oriented examinees, and one that was considered most acceptable 
to self-oriented members. Wambach and Bass called their test the Orientation 
Inventory (ORI). Since the initial experimental form of the ORI there have 

een three revisions, the present form being Form C which form contains 27 
triads, 
_The purpose of this study was to investigate the diff 
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behavior of elementary-grade students of self-orientation, task-orientation, and 
interaction-orientation. 


B. PROCEDURE 


Ss were 62 fourth graders in two different schools, 31 students being in each 
class. Ss were given a revised form of the ORI. Es felt that revision was neces- 
sary to reduce the reading level of the test to that of the fourth-grade student. 
The test was administered by $'s home-room teacher. After each teacher was 
given instruction concerning the ORI, he was asked to predict which Ss would 
be self-oriented, task-oriented, and interaction-oriented. The teacher had 
taught the children for eight months at the time the test was administered. 

S was considered to be high in a 
quarter on that particular scale and 
two scales. For example, if 
he was placed in the high s 
than one scale were elimin 
interaction-oriented, and 1 


5 administered, the classes were given an arith- 
thmetic test had a 30 minute time limit. As the 


C. RESULTS 
A contingency coeffici 


3 ent was computed to determine if the teachers could 
predict whether the chi 


ld was self-oriented, task- 


tion-oriented student than t 
oriented students. 
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е worked while six left when the bell rang. The interaction-oriented stu- 
ents were the least concerned with the task. Of the 29 high interaction- 
oriented students, 22 left when the bell rang and seven remained їй the тапш 
and worked. Of the 11 high self-oriented Ss, five worked through the recess 
while six left the room. 


D. Discussion 


ce On Bass’ theory, Es predicted that task-oriented Ss would be more con- 
тпей with the task and would be more likely to stay in class during the recess 
е and to check the problems. In general, task-oriented Ss behaved as pre- 
ai › Most of them stayed and checked their problems during the recess pe- 

Bass (2) reported that Wambach, in an attempt to validate the self-orien- 
tation scale of the ORI, Form X, placed a list on the bulletin board in the 
Psychology office and assumed that the person who signed the list in order to 
get his ORI score would be highly self-oriented. However, in a recent study, 
Frye (5) found that even though the group was effective in solving the prob- 
lem assigned, if the task-oriented member perceived himself as unsuccessful in 
contributing to that effectiveness, he increased his effort. Also in the present 
Study, the task-oriented person was more concerned with the test results than 
Was the self-oriented person. Thus the task-oriented person does appear to be 
Interested in the goal of the group, but his concern is not completely altruistic. 
He is also concerned with the personal rewards that come from his contribu- 


tio; р 
ri to task effectiveness. 
S a group, interaction-oriented stu 


I n 
+ ме, the only two Ss who did not finish the 
ere interaction-oriented and both went out without finishing. This is inter- 


as because we would have expected the extent to which the test had been 
БДР ЧӘЧ at the beginning of the recess period to have been a determining 
neci in "selecting" those who remained. In the present study, the course of 
ie Was determined by the factor that $ considered most important. For the 
ee аа-ай person, recess and the opportunity to interact with peers 
na to have been more desirable than the commendation of a teacher, whose 
may have brought stigma from his fellow class members. 
ar ied of failure on a task, such as an arithmetic test, has little effect on 
Eir eraction-oriented person. Frye (5) found that interaction-oriented Чү 
тең uS who were told that their group failed laughed off the results. hei 
ction to failure was different from those of self- or task-oriented Ss. 
Approximately one-half the high self-oriented students stayed in the class- 


dents did not utilize the additional time. 
test in the allotted 30 minutes 
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room during the recess period and checked their Papers while the oter baf 
left. This unpredictability of the performance of high self-oriented indivi a s 
agrees with the findings of Frye (5), who found more variability in the be- 
havior of the self-oriented Ss than in that of others, | 

The authors believe that the self-oriented individual is probably more of a 
dreamer. They feel that he answers the ORI in terms of what he would like 
to be: an aggressive, tense, dogmatic individual. But in re 
to achieve the goal he seeks. This difference betw, 
dividual’s fantasy life and his real life could acco 
ability. He tends to select the course of action 
or chance of failure. At a given moment, his со, 
er’s opinion of him and, if so, he will stay 
relate to concern about his peer's opinion— 
the bell rings. This opinion js supported by 
oriented person to be suspicious-jealous, fear 


al life he never seems 
cen the high self-oriented in- 
unt for some of his unpredict- 
that provides the least danger 
ncern may relate to the teach- 
in the class and work; or it may 
if this occurs he will leave when 
Vidulich (7) who found the self- 


ing failure, and feeling insecure. 


E. Summary 
The present study was designed to ey 


aluate the effect of type of orientation 
on completion of an arithmetic-achieve 


ment test by elementary-grade students. 
Ss were 62 fourth graders in two different schools. Their orientation was mea- 
sured by the ORI. Students Who made scores in th 
tribution on one of the scales, 


- The interaction-oriented group left the room, two 
ir work. The self-oriented group, as expected, was 
unable to predict the orientation of their stu- 
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EFF 
— OF DIFFERENT INTENSITIES OF POSTWEANING 
HOCK AND HANDLING ON THE ALBINO RAT*? 


Department of Psychology, University of Oregon 


WirLiAM J. MEYERS 


А. INTRODUCTION 


а теи: LA indicate, considerable effort has been devoted to 
ditian da Fat стаен (such as comparing shock or gentling with a control con- 
Bits ers и ependent variable in studies of | early experience. Relatively 
Thus eon n as been given, however, to variations of treatment intensity. 
THRA наа remains with respect (a) to the generality of conclusions 
Veni gentling and shock studies [e.g. (1, 3)] for treatments of differ- 

verity, and (b) to the possibility that intensity variations may have 


differentia] effects upon dissimilar adult-test behaviors. 

a comparison was made between 
dult tests administered in 
dopted to supplement the 
r and subsequent tests; 


a eas approach to these questions, 
counterbal ock and handling intensities on two a 
meagre rea order. This testing procedure was а 
while hec api: on transfer effects between prio | 
was omitt еа е testing has been used (1), control for order of presentation 
gentling ed. Immobilization and rough handling were selected, in addition to 
ond ia contrasting forms of handling. The stress, if any, in immobilization 
tore LI curtailment of movement ; whereas rough handling represents 
tween hi nse manipulation than gentling, thus paralleling the distinction be- 
n high and low shock. 
oe I and II were conducted concu : 
organic е аны The first of these two experiments was to detect immediate 
might cor ects, while the second was to investigate long-term changes that 
E CE with adult behavioral differences observed in Experiment ПІ. 
* : 
Press ceived in the Editorial Office on March 21, 1963. Copyright, 19 


ment of psychology, at 
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d during the tenure of a USPHS Predoctotral 
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ncurrently to assess independently 


65, by The Journal 


1B 
ase ; " н Р 
the d on portions of a dissertation submitted t 


ea 
adis. for his guidance and criticism a 
ell се, к һе i 
Owshi 
M 1р and the manuscript was prepare 


F-86 5 
пне > in the department of psychophysiology~ 


51 


52 JOURNAL OF GENETIC PSYCHOLOGY 


B. EXPERIMENTS I AnD II 
l. Subjects 


The 120 Ss, 60 used in each of these experiments, were inbred Sprague- 
Dawley albino rats from the psychology department colony at the University 
of Oregon. Ss were weaned, weighed, and individually housed at 20 days of 
age. Five experimental groups and a control group were formed, each group 
containing 10 rats, matched for litter affili 
showed no body-weight differences between 
time of weaning. 


ation and sex. Analysis of variance 
groups in either experiment at the 


2. Apparatus 
The main piece of apparatus w. 
identical to that described by Brookshire, 


3. Procedure 
In addition to a contro 


l group (C), the treatment groups were gentling (С), 
rough handling (RH), i 


» Immobilization (1), high shock (HS), and low 
roup were removed from their cages, held loosely in 
at a rate of about 30 strokes рег minute. Ss in the RH 
group were dropped on a table from a height of 18 inches, tossed back and 
forth between Ё% hands, and tossed approximately three feet into the air to 
P І were wrapped tightly in an elastic 
acks on a shelf near the home cage. Ss in both 


-minute sessions during 21, 22, and 23 days of age. 
1 neither removed from their cages nor handled in 
any way, except during the weaning procedure when all animals received 
minimal handling, 


5 be р Periment I were weighed 
on a beam balance, sacrific -spinal Separation, and dissected. Each 
adrenal gland was trimme Ve tissue, weighed on a standard tissue 
balance, and (for both glands) the с 
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тайа WO Weight gains or losses during the three-day experience period 
ч rmined by subtracting weaning weights from terminal weights, Ani- 
Ee in Experiment II were housed under standard laboratory conditions until 
T ays of age and then were placed on a 22-hour food-deprivation schedule. 

he amount of food eaten during feeding on the first and last days of this 
15-day period was measured. Animals were sacrificed at 100 days of age and 
measures comparable to those of Experiment I were made. 


4. Results 


. Only those results that significantly differentiated the treatments are pre- 
ented in detail. They are found in Table 1. Postweaning treatment resulted 


TABLE 1 
RESULTS OF EXPERIMENT I 


Mean weight Rats with 


gain stomach 
Group Symbol N (in grams) spots 
Control G 10 3.8 0 
Gentling G 10 3.3 0 
Rough handling RH 10 1.2 6 
mmobilization I 10 1.8 1 
High shock HS 10 —12* 4 
Low shock LS 10 1.6 5 


* ту 
Differs from Groups C and G by Scheffé test at the .05 level. 


body-weight-gain differences as verified by analysis of variance (р < .01). 
ара differences were attributable to sex or was а sex-by-treatment inter- 
ind ound. Group C and Group G showed the largest gains during the 
iod Hence period, while weight losses were recorded in Group HS. Only 
Mh засе gains were shown by the remaining groups. The Scheffé multiple- 
Wi. Sy method (5), used throughout this report for mean analyses, yielded 
C eng mean differences (5 = .05) between Group HS and both Group 
the tz roup С. The incidence of stomach lesions significantly differed among 
Minas e groups (2 = 18.1, № < 01). Аз seen from Table 1, none of the 
Су T Group C or Group G exhibited lesions; while a large proportion i: 
BS Н, Group НЗ, and Group LS were found with lesions. The adrena 
ere essentially negative, but due to heavier female ratios a sex difference 


Was obtained. 


N : А : 
© treatment differences were obtained on any of the measures employed in 


Q Xperiment n 
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C. Experiment III 
1. Subjects 


The 96 Ss used in this study were reared in the same manner as those of 
Experiment II. Sixteen animals were in each group. 


2. Apparatus 


Three major pieces of apparatus were employed: the shock box referred ы 
previously, an avoidance-conditioning runway, and an exploration alley. T : 
avoidance runway, identical to the one used by Brookshire et al. (3), nnd 
of a grid-floored straight runway divided into three sections separated y 
guillotine doors. The sections were a 12-inch starting box, a 36-inch middle 
runway section, and a 12-inch goal box. A current level of 1.0 ma was 


utilized during avoidance training. The exploration alley, an unpainted piece 
of plywood, 36 inches long and seven inche 


inch high hardware-cloth tunnel. During tes 
was attached to the opened door of the home 


s wide, was covered by an eight- 


ting, the open end of this runway 
cage. 


3. Procedure 

The treatment and control condition procedures were the same as those of 
Experiment II. The 22-hour fee 
testing. It should be noted that t 
as the initial phase of a hoarding t 
facilitate hoarding, The hoarding 
confounding of hoarding scores w 
more than one day to enter the 
continued as most of the animals h 

At 100 days of a 
sub 


ding schedule was maintained paces 
he exploration test was originally designe 
est, and the feeding schedule was adopted to 


at consisted of the number : 
ting which at least all four feet of the anima 
were in the alley. 
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ы кзы in the starting box of the apparatus and the doors were 

— d G wait. An avoidance response was scored if the rat 

олу goal box before shock onset. Such onset occurred two seconds 

tant a s were raised. The rat was removed and the next trial was 
after a three-minute intertrial interval. 


4. Results 


"Table 2 - " ‘ 
soi е 2 summarizes the results of this experiment. The exploration and 
a 4 4 
viii scores were subjected to separate three-way analyses of variance 
est order, sex, and treatment as the main variables. Both sex and 


TABLE 2 
RESULTS OF EXPERIMENT III 
Group Mean days Avoidance Combined 
С Symbol N of entry N First Second orders 
on 
Сель С 16 4.88 s 32.0 12.75 224° 
Rough handli G 16 8.8 8 27.7 22.5 25.1 
mmobilizatin® КН 16 7.5 8 22.7 254 241 
High shock ^" I 16 7.5 8 28.7 26.7 27.7 
ow shock HS 16 6.0 8 324 31.0 317 
Ls 16 8.6 8 33.5 34.7 34.1 


a Di 
B Diners from Groups G and LS by Scheffé test at the .05 level. ' 
avoidance first. both HS subgroups, both LS subgroups, and Group C which received 


iffers from Group LS. 


езу "gabe exploration performance, while no effect was found due 
entered Ф testing. The influence of sex was seen by the fact that females 
F~ 65 гу alley оп significantly more days than the males (x = 7.9 vs. 
comparison SS oe Further analysis of the overall treatment effect by mean 
and Grou 5, lá results of which are given in Table 2, reveals that Group G 
pe 1001) S significantly exceeded the control scores for alley entry 
«цей атойапсе scores for the subgroups which received the two orders of 
wasa it are presented separately in Table 2 as testing order not only 
(0 « 01) тэн main effect (5 < .05), but also interacted with treatment 
ing that uad i avoidance responses were obtained during avoidance train- 
Ceedeq inem ed exploration testing than during avoidance training that suc- 
Éroups G = testing, comparing mean scores combined over treatment 
Nificant tem 9.6 vs. x = 25.5). Comparisons of means involved in the sig- 
Toup LS atment effect (2 < .001) showed that Group С differed from 

, with more avoidances shown by the latter group. In view of the 
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treatment-by-testing-order interaction, comparisons were also made between 
subgroup means for the two separate orders of testing.’ This analysis revealed 
that the control group, which received avoidance training as the second test, 
responded with significantly fewer avoidances than the control group given this 
training initially. The former group was also inferior to both high- and low- 
shock groups receiving the different orders of testing. 


D. Discussion 


Experiment I yields results that suggest that all the treatments except 
gentling were more stressful than the control condition. The significant 
weight decrement attributable to high but not to low shock demonstrates the 
effectiveness of shock-intensity variations. Evidence was also obtained (i.e. 
there was some gastrointestinal disturbance and there were moderate although 
nonsignificant weight retardations) that rough handling and, to a smaller 
extent, immobilization were more severe than gentling. The complete failure to 
obtain lasting effects in Experiment 11 shows that behavioral effects endure 
in spite of lasting morphological differences (on the measures used). 

As inferred from the reluctance of the control animals to enter the alley, 
ample opportunity apparently was given by the free-choice exploration proce- 
dure for avoidance, as well as eventual exploration, The accelerated exploration, 
shown by gentled and low-shock animals, suggests a reduction in responsivity 
to subsequent novel stimulation that might be accounted for by habituation t9 
their respective low-intensity experiences or possibly only to the handling com" 
ponent of the low-shock treatment. An interpretation based upon cue-learned 
approach responses does not appear credible with recent evidence (4) that 
gentling has negative reinforcing properties similar to electric shock. Either 
or both the habituation hypothesis or the cue-learning hypothesis could 
account for the reduced alley-entry characteristic of animals which experienced 
more severe shock and handling. This diminished exploration would be 
expected from a failure of habituation to the more severe treatments and 
would imply little reduction in responsivity to alley novelty. Another alterna 
g the preceding interpretation is that fear, condi- 
pproach, to the cage door being opened) common 
tuations, interfered with alley entry. 


i d h previous findings from this laboratory was the 
observation that high-shock animals, tested initially on avoidance learning, Wer? 


not superior to their controls. Drive state during testing may have been Hie 
responsible factor because both the present high-shock and control groUP? 
responded with significantly more avoidance responses (both p < .01 by £ Ken 


tioned to cues (і.е. to E's a 
to the experience and test si 
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than comparable groups in Experiment III from the Brookshire ez al. 
study (3). A plausible interpretation is that the 22-hour deprivation 
induced an irrelevant drive state that facilitated learning, perhaps to 
near optimum, and obliterated group differences in the manner demonstrated 
by Braun, Wedekind, and Smudski (2). However, this facilitation did not 
appear for the controls, tested on avoidance following exploration. Controls 
exhibited drastically retarded avoidance performance. This pronounced nega- 
üve transfer for only previously tested controls points to the selective im- 
Portance of adult experience for the naive animal. Moreover, this observation 
raises à question concerning the nature of this effect—a problem obviously re- 
quiring further study, as no empirical analysis was undertaken. 

Testing order was found to have a surprisingly restricted influence, In 
Particular, the failure of the extensive handling during avoidance testing to 
modify subsequent exploration performance underscores the relative perma- 
nence of the effects of prior experience. However, the marked consequences of 
Prior testing for the control animal suggests control of this factor when 
multiple tests are to be utilized. ; 

This investigation supports the proposition that adult-test performance is 
related to prior-treatment intensity by an inverted U-shaped function: Explora- 
tion is maximal for groups receiving moderate-intensity shock and gentling, 
but is not significantly different from the control level for groups experiencing 
More severe shock and handling. Furthermore, evidence that type of test may 
Play an important role in detecting this relation comes from the differential 
treatment effects observed on exploration but not on avoidance learning. These 
Conclusions suggest that the controversy (8) over the relation between prior 
experience and “emotionality” might be examined with respect to treatment 


1 see а 
Mtensities and nature of the tests involved. 


E. SUMMARY 


This investigation compared the effects of intensity variations in post- 
Weaning handling and shock experiences. In two supplementary experiments, 
tL attempt was made to detect differences in degree of stressfulness among the 
treatments, 

he immediate and long-term organic consequences of the five treatments 
ав rough handling, immobilization, high and low shock) те zt 
Д А sted with effects of a control condition in Experiments I and II. { ae 
j nes ÉrOup were given experience for three days following Mop: T 
mals were sacrificed at 23 days and at 100 days, respectively, in the 


sf 
= esha í ‹ 
Lh *Periments, In Experiment I it was found that the high-shock group gained 
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significantly less weight during treatment than the control and gentled ani- 
mals, while intermediate gains were recorded for the remaining ес 
No significant adrenal-weight differences were obtained, but all groups me 
the control and gentled groups) gave some evidence of stomach lesions. | 
results of Experiment IJ, in which the treatment and procedural details : 
Experiment I were duplicated with the addition of an adult-feeding schedule, 
gave no indication of long-term treatment differences. . 

In Experiment III, the behavioral analog of Experiment II, exploration 
and avoidance conditioning were administered as adult tests in counterbalanced 
order. Sixteen animals formed each group. The results showed that the gentled 
and low-shock animals significantly exceeded the control level of exploration. 
Sex differences were found, with females exploring more than males. Avoid- 
ance-conditioning scores were influenced by an interaction between treatment 
and order of testing. Poor-avoidance performance was exhibited by controls 
given this training following exploration. 

Salient variables discussed were treatment intensity, testing order, type of 
test, and drive state during testing. It is proposed that the results demonstrate 
a curvilinear relation between prior-treatment intensity and adult-test pet 
formance and that type of test may be important in detecting this relation. 


REFERENCES 


1. Aber, К. The effects of early experience on subsequent resistance to stress. Psychol. 
Monog., 1959, T3, Whole No. 472. 5 
BRAUN, H. W., WEDEKIND, C. E., & SMUDSKI, J. F. The effect of an irrelevant drive 
on maze learning in the rat. J. Exper. Psychol., 1957, 54, 148-152. - 
BROOKSHIRE, К. H., LITTMAN, R. A., & STEWART, C. N. Residua of shock-trauma 1? 
the white rat: A three factor theory. Psychol. Monog., 1961, 75, Whole No. 514. 
^. CANDLAND, D. K., Horowitz, S. H., & CULBERTSON, J. L. Acquisition and retention 


H " t H " l. 
of acquired avoidance with gentling as reinforcement. J. Comp. & Physio 
Psychol., 1962, 55, 1062-1064. 


5. кш i L. Experimental Design in Psychological Research, New York: Rine- 
art, 1960. 
6. EHRLICH, A. Effects of 


i "ЖАР J. 
past experience on exploratory behavior in the rat. Сал. 
Psychol., 1959, 8, 248-254, 


7. Kune, J. A. Parameters relev. 


2. 


8 п 
‹ evant to determining the effect of early experience иро 
the adult behavior of animals, Psychol. Bull., 1958, 55, 46-58. 


8. LiNDZEY, G., LYKKEN, D. T., & Winston, Н. D. Confusion, conviction, and control 
groups. J. Abn. & Soc. Psychol., 1961, 63, 221-222. 


Institute of Child Behavior t$ Development 
University of Iowa 


Iowa City, Iowa 


The Journal of Genetic Psychology, 1965, 106, 59-65. 


EMOTIONAL PROBLEMS OF OVER- AND UNDERACHIEVING 
CHILDREN IN A BRAZILIAN ELEMENTARY SCHOOL* 1 


San Francisco State College; and Demonstration School, Regional Center for 
Educational Research, Salvador-Bahia, Brazil 


Henry Cray Linpcren AND Mania JorcizA MELLO 


A. INTRODUCTION 


This study grew out of a project for developing instruments that could be 
used to study emotional problems associated with underachievement in Bra- 
zilian schools, The assumption underlying the study was that in Brazil, as in 
the United States and elsewhere, emotional and social adjustment is a sig- 
nificant negative factor in school success. Researchers have found, for example, 
that underachievement in school work is more likely to be associated with 
adjustment problems than is satisfactory or high achievement (2, 3, 9, 14, 15), 
and that adjustment problems interfere with academic success (1, 6, 10, 12, 
13). It was hypothesized that a survey of the problems of Brazilian school chil- 

Ten would show that underachievers have more problems than overachievers. 


B. METHOD 


cl Тв sample selected for study consisted of two fourth-year elementary 
sses located in a São Paulo school that draws most of its pupils from upper- 
i. dum and lower-middle-class families. The father of the modal child in 
; ^ Sample had received some secondary education (about the equivalent of 
Junior-high school), and the mother had received some primary education. 
quc ally the children had taken two forms of an experimental intelligence 
*'» described more fully by Lindgren and Guedes (7). From each class, the 
ra Selected a group of overachievers who scored below the median of 
is Class on the combined scores of the two intelligence tests and above the 
en of the school marks assigned by their teacher. One class consisted of 
ш ben, including eight overachievers (three boys and five girls) and "d 
chilg ее (five boys and two girls). The other class consisted о 
ren, including eight overachievers (two boys and six girls) and seven 


Ы 1965, by The 
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1 +> Tess, 
15 stud б hool in São Paulo, when both 
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Search Were associated With the First Seminar for the Training of. Educational Re 
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underachievers (three boys and four girls). Inasmuch as there were sa m 
nificant differences in the educational level of the parents of the overachie = 
and of the underachievers, it was assumed that (for all intents and peer d 
the two groups could be considered as approximately equal with regard to 
variable and probably also with respect to socioeconomic status. ‚ 
Two instruments were used to gather data on emotional problems. One bes 
a 106-item? version of the Bell Adjustment Inventory for adolescents that ha : 
been translated into Portuguese and adapted for use with children in the pre 
adolescent stage of development and at that social-class level. This test ben 
selected partly because of the availability of a Portuguese version and partly 
because its four subscales permit classification of problems in terms of home, 
health, social, and emotional adjustment. It was recognized, however, that 
the obvious nature of most of the Bell Adjustment Inventory items might per- 
mit or encourage conscious or unconscious faking. "Therefore, a second instru- 
ment was constructed to serve as a partial control. It was a 30-item sentence- 
completion test (SCT). It was hoped that, in addition to serving as a check on 


М A 2 . ide 
the results obtained with the Bell Adjustment Inventory, it would provid 
further information on the problems and person 


ality factors associated with 
over- and underachievement, 


The Bell Adjustment Inventory was scored in accord with the key provided 
with the original scale and thus produced scores correl 
adjustment. The SCT was scored by classifying sentence 
four ways: as “aggressive” (or “hostile’ 
“neutral” (or otherwise unclassifiable) 
and Lindgren (8) 
school administrator. 
was based on a for 
human needs relati 
against (hostile), t 

SCT responses 


ated positively with 
completions in one О 
'), as "accepting," as “anxious,” or aS 
—following a method used by Lindgren 
in classifying the sentence completions of teachers ai 
s in Canada and California. The rationale of the metho 
mulation by Karen Horney (5), who has suggested that 
ive to the environment may be classified in three ways: 
oward (accepting), and away from (fearful or anxious)- 
were classified independently by three judges. The means 
of interjudge correlations were as follows: aggressive-hostile, .51; accepting» 
81; and anxious, .58. The lower correlations for aggressive-hostile ал 
anxiety very likely were affected by restriction in range, inasmuch as the means 

n scores for the three categories were aggressive-hostile 
and anxious, 4.9. The statistics reported in Tables 1 a” 
mmed scores of the judges’ ratings. 


etween the part scores of the Bell Adjustment Inventory 


2 Two of the items turned out to be unscorable. Results are based on the remaining 
104 items. 


2.8; accepting, 14.9; 
2 are based on the su 
The correlations b 
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el beg presented in Table 1. The intercorrelations of the Bell scales 
нча ау positive; as is characteristic of questionnaires of this type. The 
Кеше: : үө the part scores of the SCT and those of the Bell also tend 
WEE be е direction, This is especially true of the SCT Anxiety scale, 
eile bna ки and significantly correlated with all but one of the 
кзн e ell Adjustment Inventory. As expected, the SCT Acceptance 
ike че | correlated with the four scales and with the total score of 
the H » alt ough only the correlations with the Home Adjustment and with 

ealth Adjustment scales are statistically significant. However, the 


CORRELATIONS A TABLE 1 

NVENTORY с: MONG PART SCORES OF A PORTUGUESE VERSION OF THE ADJUSTMENT 

RY AND PART SCORES OF A SENTENCE-COMPLETION TEST FOR 82 BRAZILIAN 
ELEMENTARY-SCHOOL CHILDREN 


Sca Scale 
cale 1 2 3 4 5 6 


l. Home adjustment The Adjustment Inventory 


calth adjustment 
t : Чуи 61599 
poral adjustment 6295% .41°#%* 
» A 
otal scores Justment 67488 .Sgeee .65%** 
6. A ; Sentence-Completion Test 
7. ABEtessivechostile 06 7 200 S тыз 00 
Ne. i369% — 25* 15 12 20 44 
ety —30 3188  — 21€ —20 —35*" 02 —48%%* 
+ 
„йс 
4, 2x01 
Ż «.05 


Aggress: 

мера ee score appears to have little relationship with the scales on 

the iius T intercorrelations among the three scales of the SCT are also in 

о be 7 direction. The Aggressive-Hostile and the Anxiety scales appear 

With the ae independent of each other, but each is correlated negatively 
Cceptance scales. 


C. RESULTS 


The 

& i . . 
Table y трани of mean scores of over- and underachievers, as shown in 
Verse of Pis no support to the hypothesis and, in fact, suggests that the re- 
ah Overachievers have lower mean 


Cores (sig: 
9f the (Senifying a greater number of problems of adjustment) on all scales 
ell Adjustment Inventory, and the differences between the mean 


Scores 

h o ' н : 

запа the Health Adjustment, Emotional Adjustment, and the total are 
ant at the five per cent level of confidence. Furthermore, overachievers 


ypothesis may be more tenable. 
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score higher than underachievers on the Aggressive-Hostile and Anxiety ay 
of the SCT and lower on the Acceptance scale, although the differences do 
not approach the same level of confidence. 

An analysis of the responses made by over- and underachievers by sex shows 
that overachieving girls have more problems of adjustment than do over- 
achieving boys. On 58 per cent of the items on the Bell, overachieving e 
have poorer responses than underachieving boys; whereas on 75 per cent 0 
the items overachieving girls have poorer responses than underachieving girls 
On the items that discriminate between over- and underachievers of each sex 
at the 10 per cent level, overachieving boys have poorer responses than do 


TABLE 2 NT 
DIFFERENCES BETWEEN OVERACHIEVERS AND UNDERACHIEVERS ON THE ADJUSTME 
INVENTORY AND A SENTENCE-COMPLETION TEST 


Scale Overachievers Underachievers Difference 
: The Adjustment Inventory 32 
Home adjustment 15.38 17.20 1. 0* 
Health adjustment 18.36 22.36 10 
Social adjustment 10.12 11.78 1.6 * 
Emotional adjustment 13.00 18.08 ГА 
Total adjustment 57.35 68.70 11.3 
Sentence-Completion Test 

Aggressive-hostile 8.50 7.07 143 
Acceptance 41.40 46.55 528 
Anxiety 1576 14.20 15 

* Ж 105; 


underachieving boys on only nine out of 20 items, whereas overachieving girls 
have poorer responses than do underachieving girls on 14 out of 16 items. The 

ч h items 
area of greatest difficulty for members of both sexes, with reference to item 


discriminating at the 10 per cent level or better, is that of Health Adjustment, 
with psychosomatic problems (respiratory 


А s e 
V ailments, digestive upsets, and th 
like) predominating. 


D. Discussion 

Because the sample used in this study is limited to two classes of student? 

in a single school, the results reported cannot of course be generalized to other 
Brazilian school children. Nevertheless, r 


: ite 0 
Н а esults that are the direct opposite 
the findings of studies conducted elsewhere deserve some kind of explanatio? 
One interpretation is that the overachievers had fewer problems tha” 
the underachievers, but were more honest in reporting them. To some 


extent this possibility is contradicted by the moderate but significant correla- 
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tions between scores on the Bell and scores on parts of the SCT which, as a 
Projective test, might be expected to be less affected by faking. 

Another interpretation is that the overachievers have more problems than 
the underachievers, but they are the kind of problem that does not а 
with school achievement and may encourage achievement or stem from superior 
achievement. To some degree, such an interpretation is consistent with the 
findings of Sheldon and Eleanor Glueck (4). They found that a sample of 
300 nondelinquents tended to report more emotional problems than a matched 
sample of delinquents. Inasmuch as the nondelinquents in the Gluecks’ study 
Were making better progress in school than the delinquents, one would assume 
that an analysis of their data would show a positive correlation between the 
number of emotional problems reported and school success. A further re- 
semblance between their study and the present one is the fact that the popula- 
tions from which the samples were drawn were in the low socioeconomic cate- 
gory, 

Still another and possibly related interpretation is that (perhaps) in Brazil 
school success does not occupy as central a position as it does in the United 

tates. For North American children, adjustment to school and its problems is 
Ll adjustment. The child who succeeds in school is functioning more con- 
ey with respect to the values and expectations of his culture than the 
child who does poorly; hence in the United States the relationship between 
Шапа] Problems er school success tends to be a reciprocal one. The child 
who has Problems in school tends to have other problems as well, and problems 

at occur outside of school create or aggravate problems in the classroom. The 
iti observations suggest the possibility that in Brazil there may be a 
сш norm, probably pent characteristic of lower-class children, that is 
characterized by attitudes of agreeableness (acceptance), low levels of 
stility and anxiety, and the lack of an aggressive drive to achieve and com- 
Pete academically, 1f these observations are valid it follows that the lower- 
class child who strives academically and is competitive (а) deviates from well- 
ce blished norms and (5) is likely to experience internal and external dis- 
кен, ofa psychological nature: that is, he is likely to n^ oe 

Sees *Xperience poorer relations with his peers than does the chi 
to the norm 

This hy : 
Sonducteq 


pothesis rests, of course, on a slender base: the results of a study 


Sup in two classes in one Brazilian school. However, if ae pu 

p BOERS ihe hypothesis, it may have important implications for t ose E 

"d educational programs in underdeveloped countries. One of ы jena 
Is this: It is not safe to assume that the expansion of the educa 
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program will be accompanied by a corresponding increase in school га 
and іп educational achievement. The fact that people are eager to pal E 
advantages that accrue to members of more developed societies should no a 
taken to mean that they wish to pay, or are aware that they must pay, a 
price for such advantages: a price that is measured in terms of more years 3 
school and of more intense study. Even the eagerness to pay this price must d 
accompanied by a willingness to develop an entire new set of attitudes a 
values oriented toward self-improvement through education. 

The results presented in this study, 
a need to be cautious about transl. 
fundamental to the interpretation о 
texts. In North America, 


tenuous though they may be, suggest 
ating to other cultures concepts that are 
f human behavior in North American con- 
it is a fairly good operating principle to assume that 
low achievers generally have more problems of emotional and social шшш 
than do achievers; and the success of counseling programs and school mental- 
health programs is based in Part on the validity of that assumption (11, 16). 
But the results of this study suggest that such an assumption may not be valid 
in Brazilian schools. Indeed, the results suggest that attempts to promote 
higher levels of school achievement on the part of Brazilian school children, 


P А х . in the 
at least among the lower socioeconomic groups, may result in an increase in 
number of in the extent of 


to the possibility of an incre 
be prepared to cope with them. 


E. Summary 
A Portuguese version of Bell's 


" . e- 
Adjustment Inventory and a 30-item sentenc 
completion test were used to me 


ustment areas of the Bell Inven- 
and underachievers js more marked for 
ted that cultural differences may explain 
the unexpected results, and that such differences should be taken into account 
educational Programs for underdevelope 
countries. 


1975 Fifteenth 


an F, 
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SEX AND INTELLIGENCE AS FACTORS IN ACHIEVEMENT IN 
READING IN GRADES 4+ THROUGH 8* 


Painesville City Schools, Ohio; and Department of Education, 
Northern Illinois University 


Naomi В. Sinks AND Marvin PowELL 


A. PURPOSE AND INTRODUCTION 


The Purpose of this study was to investigate the relationship between reading 
achievement and sex and intelligence in an entire school population, Grades 
+ through 8. Specifically the authors planned to investigate intelligence and 
Sex as factors in different levels of reading achievement (as measured by a 
Standardized achievement test) and for different JQ levels (as measured by 
а standardized test of mental maturity). 

Today there is a general interest in achievement in our schools, and achieve- 
ment in reading is especially under scrutiny. One need not belabor the point 
(made obvious in educational journals and books) that reading ability is at the 
base of almost all learning. Nor does it seem necessary to document the state- 
ment that the printed word is one of the most important tools that has enabled 
men to progress to his present state of development. With the increasing empha- 
SIS оп the competitive race (with Russia and other totalitarian countries) in sci- 
ence and education, one does not need to elaborate on the point that our very 
Survival may depend on increased ability to read and comprehend not only the 
"nglish language but the language of other countries. 

Educators are aware of the fact that the emphasis on the need for reading 
Skills has been multiplied because of the discovery that a substantial number of 
entering college students are in need of remedial reading programs. Harris 

» PP. 3-4) made specific reference to this situation when he wrote: 

Today, an increasing number of secondary schools, colleges and univer- 
sities recognize that many of their students cannot do the reading expected 


of them. More and more of these schools have come to the conclusion that 
they, too, must provide for the teaching of reading and, in one way or 


nother, are attempting to do so. 


е The need for more definitive research in the field of reading was emphatically 
Mphasizeq by Hunnicutt and Iverson (2) who maintained that such research 


: i H 
Pres ceived in the Editorial Office on April 2, 1963. Copyright, 1965, by The Journal 
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would bring maturity to the educational profession and an end to reliance = 
hunch, opinion, or unverified procedures. Others in the field of ре : 
have also asked for more research on reading and, like Manolakes (3) afte 
a review of research on reading, have concluded that there is a need for more 
research related to the growth and development of children. " 
In this connection, it may be emphasizing the obvious to point out a к 
that educators generally know: At different stages of their progress, boys an 
girls appear to differ in various areas of learning, 
of reading. As yet, however, there appears to be no 
apparent difference between the sexes. While there 
ences in achievement and of their possible rel 
dence is scattered and far from conclusive. 


particularly in the area 
general consensus on this 
is evidence of sex differ- 
ationship to ТО levels, such evi- 


B. HvPoruzsrs TESTED 


1. There are no differences in the 


А ievers 
per cents of boy and girl underachievers, 
average achievers, 


А : 2 i 4 
and overachievers in reading-achievement scores, Grades 

Г er 
through 8, and the per cents of underachievers, average achievers, and ov 


: А 2 В = : he 
achievers in reading-achievement scores in the general population of t 
study. 


2. 'There are no differ 
achievers, and overachieve 
Grades 4 through 8, 
overachievers in the 

3. There are no 


д ch 
average achievers, achievement scores at еа 
grade level, Grades 4 through 8, and the per cents of underachievers, averag' 


; : $ ё : à ral 
achievers, and overachievers in the reading-achievement scores in the gene 
population of the study. 


4. There are no differ 
achievers, 


ences in the per cents of underachievers, average 
ts in reading-achievement scores at each grade level, 
and the per cents of underachievers, average achievers, and 
general population of the study. 


А s ievers, 
differences in the per cents of boy and girl underachievers, 
and overachievers in reading- 


: се 5 
rough 8 (in the various intelligence gum 
Which comprise the study), and the Per cents of underachievers, averag 


achievers, and overachievers in reading-achievement scores in the general рор” 
ulation of the study. 
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Each i i 
без of the preceding hypotheses is also tested in relation to the reading- 
ary and the reading-comprehension scores involved in this study. 


C. METHOD 
1. Subjects 


Ж. of 3,551 students (1,816 boys and 1,735 girls) from a small urban 

Шады ee northeastern Ohio were included in the study. The population 

both. che d the youngsters in the 4th through the 8th grades who had taken 

California ee Test of Mental Maturity (1957 5 Form) and the 

Каши з кү. Test. Students who had been retained in the same grade, 

iar: ad transferred into the schools during the year of the study, and 
ents with /Qs below 75 were eliminated from the sample. 


2. Procedures 


ын of the scores they received on the test of mental maturity, the 
to 124 Be placed in five ТО groups: 75 to 94, 95 to 104, 105 to 114, 115 
vocabular 25 and up. The mean score was then obtained for the reading- 
five IQ. M test and for the reading-comprehension test within each of these 
of Ша and 0.6 grade placement was added to or subtracted from each 
above the eans. Those youngsters who were more than 0.6 grade placement 
fnore nta were designated as overachievers and those whose scores were 
achievers н grade placement below the mean were designated as under- 
placement : ose whose scores were within the range plus or minus 0.6 grade 
gure fo of the mean were called average achievers. The 0.6 grade-placement 
standard е these determinations was selected following computation of the 
of the rn: of the means for the grades studied. The highest standard error 
assura ean for a single category was 0.18. The 0.6 figure, therefore, gave 
nce that the overachievement and underachievement groups were at least 


t 
QR errors above or below the mean. 
at each v of these determiners, groups Wer о 
ers, and hae е level, Grades 4 through 8) into underachievers, 
verachievers. This was done for each of the two areas: rea 


ula . 
ТУ and reading comprehension. 


e categorized by ТО and sex 
average achiev- 
ding vocab- 


3. Statistical Operations 

test the series of hy- 
observed per cents 1n 
ding comprehension) 
ulation of the study. 


node Statistical design of this study was structured to 
the Get to determine whether or not a set of 
Was i classes (for reading vocabulary and for rea 

ent with the set of per cents for the general pop 
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The chi-square test of goodness of fit of small groups to the parent population 
was employed. | | | 

As the chi-square test was used with per cents, a correction to bring E 
squarc to its proper value in terms of original numbers was made by multip ^i 
ing the obtained chi square by N/100 to adjust it to the frequencies of the 
smaller groups [see Walker and Lev (4)]. 


D. Resutts AND Discussion 


For reading vocabulary and for reading comprehension, the various рег 


cents of underachievers, average achievers, and overachievers—differentiated 
by grade, IQ category, and sex—are presented in Table 1. 


1. Reading Vocabulary 

In the 75-to-94-JQ category, 
are similar in Grades 4 
sex in Grade 6; more u 
with a smaller per cent 


per cents of underachievers and overachievers 
and 5; more overachievers are apparent for the male 
nderachievers may be noted for both sexes in Grade 7, 
of average achievers for the females. In Grade 8, the 
per cent of underachievers js up for both sexes as is the per cent of overachiev- 


ers, particularly for the female sex. For the 95-to-104-IQ group, the per cent 
of underachievers is up in Grade 7, as is the рег cent for overachievers (for 
both sexes), 


with the per cent of average achievers reduced. In Grade 8, the 
Per cent of overachievers is up for both sexes, with the per cent of average 
achievers reduced. The per cent of underachievers is reduced for both sexes in 
Grade 6 in the 105-to-1 14-ТО category, with an increased per cent of average 
achievers, In the 115-to-124-7Q category, the per cent of average achievers 18 
up for both sexes, with the per cent of underachievers reduced ; the per cent of 


Р А : : : ces 
average achievers is even higher in Grade 8, with the per cent for both sex 


reduced for the underachievers and the overachievers. In the 125-and-up-/O 
Category, per cents of avera: 


: dee es 

ge achievers are apparently higher for Бай sees 
with a reduction in the Per cents of both underachievers and беш 
This higher per cent of average achievers may be seen through Grades 7 and 8- 


2. Reading Comprehension 

In the 75-to-94-1Q category, 
4th and 8th grades while there 
the 6th and 8th grades; the per 
125-and-up-/Q category, the pe 
for females, with per cents of 
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achievers are apparently up for both sexes in Grade 5 and for the male oe 
Grade 6 where the per cent of underachievers is down. In Grade 7, x Ds 
cent of average achievers is down for both the males and females while t sias 
cent of underachievers is up for both sexes. In the other three 10 саїер v 
it may be observed in Grade 4 that the per cents of average achievers es E 
for both males and females in the 95-то-104-ТО category and for females 


s , 
the 115-to-124-/Q category where both underachievers and overachievers' per 
cents are down. In Grade 5, the hi 


for the males in the 95-to-104-1Q 


category, 


gher per cent of overachievers is apparent 
group, while for the females in the same 
the per cent of average achievers is up and the per cents of the under- 
achievers and overachievers are down. In the 115-to-124-7Q category, 


cents of average achievers for both sexes are high. In Grade б, per с 
average achievers are up in the 95- 


ries for both sexes, and there а 


the рег 
ents of 
to-104, 105-to-114, 115-to-124-IQ catego- 
те correspondingly lower per cents of under- 
In Grade 7, per cents of overachievers are uP 
Q category and for the male sex in the 105-to- 


male sex in the 105-to-114-7Q 

Obtained chi squares are 
per cents of underachievers, 
vocabulary and reading comp 


category. 


ә . een 
presented in Table 2 for the differences pex rat 
A : 1 1 
average achievers, and overachievers in reat ied 
rehension for the whole population, differentia 


Reading Reading 
vocabulary comprehension 
Males Females Males Females 
1.09 1.04 1.09 2.95 


In Table 3, 


А | 5 
chi squares are presented for the differences between per cent 
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nat ий лак а achievers, and overachievers in reading vocabulary 
eoi wary ension, at each grade level, and per cents of such differ- 
Y тунели “tags B x general population of the study. From the obtained 
achiever , the урой esis of no difference between the per cents of under- 

5, average achievers, and overachievers in reading vocabulary at each 


Cu $ TABLE 3 
pos OBTAINED For PER CENTS OF UNDERACHIEVERS, AVERAGE ACHIEVERS, 
VERACHIEVERS, AT EACH GRADE LEVEL, GRADES 4 THROUGH 8, 
FOR READING VOCABULARY AND READING COMPREHENSION 


Reading Reading 
G vocabulary comprehension 
3rade Chi square Grade Chi square 
4 1.72 4 3.22 
2 1.26 5 1574* 
$ 7.83* 6 21.81* 
7 2.98 7 22.93* 
8 4.09 8 40.38* 


* Si " 
'gnificant at the .01 level of confidence. 


Brad + 
K ч level, as compared with such per cents for the whole population may not 
den eo at Grade 6 at the .05 level of confidence. In Reading Comprehen- 
» the hypothesis of no difference may not be accepted in Grades 5, 6, 7, 


and 
res the .01 level of confidence. 
able 4, obtained chi squares are presented for the differences between 


CHI $оплк TABLE 4 
AND Ove ES OBTAINED FOR PER CENTS OF UNDERACHIEVERS, AVERAGE ACHIEVERS, 
ERACHIEVERS, DIFFERENTIATED BY SEX AND GRADE, GRADES + THROUGH 8, 

FOR READING VOCABULARY AND READING COMPREHENSION 


Reading Reading 
vocabulary comprehension 
Grade Chi square Chi square 
Sale Female Grade Male Female 
E 24 241 4 24 9.11* 
6 2.42 2.44 5 3.55 10.79%, 
7 1.58 9.09* 6 9.88* 14.52* 
8 1.51 2.77 7 22.66% 3.56 
4.59 155 8 10.47 32.77* 


* 
Signi 
Enificant at the .01 level of confidence. 


achievers in reading vocabulary 
ated by sex, and 
be noted that the 
le sex in Grade 6 


ец > 
se achievers average achievers, and over { 

Per cents sa comprehension, at each grade level, differenti 
YPothesis ph achievers in the general population. It may 
no difference may not be accepted for the fema 
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at the .05 level of confidence in the area of reading vocabulary. The hypothesis 
of no difference in reading comprehension may not be accepted in Grades 5, 
6, and 8 for the female sex at the .01 level of confidence; in Grades 6, 7, and 
8 for the male sex at the .01 level of confidence; and in Gr 


ade 4 for females at 
the .05 level of confidence. 


In Table 5, obtained chi squares are presented for the differences between 
per cents of underachievers, average achievers, and overachievers, differentiated 
by IQ categories (sexes combined), and also differentiated by sex and ТО 
categories, for each grade (4 through 8) for reading vocabulary and reading 


comprehension, and the per cents of such differentiated achievers in the 
general population. 


3. Sexes Combined 


The hypothesis of no differences between Such designated per cents (sexes 
combined) may not be accepted in the 75-to-94. 


| f confidence; in reading comprehen- 

sion at Grade 6 at the .10 level of confiden 

in Grade 8. It may not be accepted in the 95-to-104-7Q category in reading 
des 7 and 8 and in reading comprehension at Grade 6 at the 


- It may not be accepted in 
ading vocabulary in Grade 6 (.10 level), m 
de 8 (.01 level) ; in reading comprehension 1t 
evel of confidence in Grade 7, and at the 01 
‚ 6, and 8. In the 125-and-up-IQ category, it 
and 7 at the .01 level in reading vocabulary ; in 


\ ау not be accepted in Grade 5 at the .05 level of 
confidence, and in Grades 7 and 8 at the .01 level of confidence. 


difference may not be accepted in the 105-to- 
114-1Q category for males in Grade 8 at the .01 leve] БЕ а Шеке It may 


not be accepted in the 115-to-124-19 category for the males in Grade 8 (.05 
level) ; for females in Grade 6 (.05 level) and Grade 8 (.01 level). ‘The 


75 
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hypothesis may not be accepted for males in the 125-and-up-/Q apr 
Grade 6 (.05 level) and in Grades 7 and 8 (.01 level). It may not be accep 
for females in Grade 6 at the .01 level of confidence. 

b. Reading comprehension by sex. The hypothesis of no differences between 
such designated per cents (differentiated by sex and IQ category) may s 
be accepted in the 75-їо-94-ТО category for males in Grade 6 and in Gra 1 
8 at the .05 level of confidence; for females in Grade 8 at the .10 level o 
confidence. The hypothesis of no difference may not be accepted in the 95-to- 
104-IQ category for the males in Grade 6 (.10 level) and for the females in 
Grade 5 (.10 level). The hypothesis may not be accepted in the 105-to-114-10 
category for males in Grade 7 (.05 level) ; for females in Grade 6 and 8 at the 
:01 level of confidence. The hypothesis of no difference may not be accepted 
in the 115-to-124-19 category for males in Grades 6 and 7 at the .05 level of 
confidence and in Grade 8 at the .01 level of confidence; for females in Grades 
4 and 6 at the .05 level of confidence, in Grade 5 at the .10 level of confidence 
and in Grade 8 at the .01 level of confidence. The hypothesis of no difference 
may not be accepted in the 125-and-up-IQ category for males in Grade 7 (.01 
level) ; for females in Grades 4 and 8 at the .05 level of confidence, in Grade 5 
at the .10 level of confidence, and in Grade 7 at the .01 level of confidence. 


E. Summary AND CONCLUSIONS 
The purpose of this investigation was 


reading achievement and sex and intelligenc 
4 through 8. Th 


to study the relationship between 
e in an entire school system, Grades 
ere were 3,551 students (1,816 boys and 1,735 girls) included 
in the study, all of whom had taken both an intelligence test and an pius 
ment test. Five intelligence categories were determined for the population 0 
the study, 75 to 94, 95 to 104, 105 to 114, 115 to 124, and 125 and up. The 
mean achievement score was obtained for each ТО category, differentiated by 
sex, on the reading achievement tests, to which 0.6 grade placement was added 


or subtracted. This constituted the average-achievement group above and be- 
low which were designated 


s à r- 
› Tespectively, the overachievement and unde 
achievement groups, 
On the basis of these determiners, groups were categorized by ТО and sen 
at each grade level (Grades 4 through 8), into underachievers, average achieV- 


ers, and overachievers for each of the two areas, reading vocabulary and read- 


ing comprehension. 

Five general hypotheses were form 
the population. The statistical 
these hypotheses, to determine 


А сс ОЁ 
ulated to appraise the characteristics = 
problem of the study was structured to e 
whether or not a Set of observed per cents О 
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u — . 
= cum E 
рег cents for these differentiated mia , was consistent with the set of 
Inlay ai tke stud rentiate a ievement groups determined for the popu- 
йе обы study. This was done with the chi-square test of the goodness of 

Bio groups to the parent population. 

Е results, the following conclusions emerge. 
between ш vocabulary, there was an apparent lack of significant differences 
AG E cents for Grades 4 and 5, differentiated by 10 categories and by 
nin bol sa cents for the total population. However, significant differences in 
in which am to appear in Grade 6, particularly in the upper IQ categories 
lower per vium were indications of higher per cents of average achievers and 
оп readin ents of overachievers. This could suggest the need for more stress 
and-up н vocabulary with the upper IQ groups, particularly those in the 125- 
lo the ten TR It could also imply the possible need for a different approach 
Salons ching of vocabulary with these groups, а possibility that might be 

ae in another study. 
ii is cem 7, it is interesting to note that signi i 
males, In кыне.) category for the females and in t 
ently hi hi e 75-to-94-IQ category, the per cent of underachievers was appar- 
might 2 and the per cent of overachievers apparently low, an occurrence that 
there уу em relevant to the level of intelligence if it were not for the fact that 
Shins as an apparently higher per cent of average achievers and lower per 
Cent of ee in the 125-and-up category. Further, in Grade 8, the per 
achiever, riva average achievers was apparently low and the per cent of over- 
derachie, igh in the 75-to-94-/Q category. Apparently higher per cents of un- 
Q iun in the 95-to-104-/Q group could suggest further study (for lower 
rom ele Ps) of possible difficulties when students from these groups progress 
eared to junior-high school. The apparently lower per cents of over- 
males a = the 125-and-up-IQ category in Grade ri followed the pattern for 
sible Ps lished in Grade 6. This might arouse interest in checking the pos- 
the need ^ of sex differences in upper grade levels in learning vocabulary and 
sibility th а Possible sex differentiation in methodology and curriculum, a pos- 
Ог male at is emphasized by the apparently lower per cents of overachievers 
Жайлуу ы females in the 115-ї0-124-ТО category and for males in the 125- 
and femal, group; the apparently higher per cents of underachievers for a 
ers for fe = le the 75-to-94-IQ category and the higher per cents of dre zi 
Category, males in the 75-to-94-JQ group and for males in the 95-to-104~ 


ficant differences were obtained 
he 125-and-up category for 


In 
Teadi e " 
eading comprehension, it is apparent that significant differences appear 
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in Grades 4 and 5, in every instance for females, and more particularly in be 
upper IQ categories. The apparently higher per cent of average сле 
lower per cents of overachievers among females in the 115-to-124 an nd 
and-up-/Q groups re-emphasize the possible need for exploration of sex eol 
entiation in methodology and curriculum. This is further emphasized s má 
appearance of the same ratio of per cents for females in Grade 6 in the 5 
114 апа 115-to-124-/Q categories. For males, in this same grade, the per се 
of average achievers were apparently higher and underachievers lower s * 
95-to-104 and the 115-to-124-JQ categories, while the per cent of overac s 
ers was apparently higher for the males in the 75-to-94-]() group while t н 
рег cent of average achievers was lower, The varied picture of achievemen 
continued in Grade 7 with apparently higher per cents of male underachievers 
in the 105-to-114 and 115-їо-124-ТО categories and apparently higher male 
and female per cents of underachievers in the 125-and-up-/Q category. It i 
not surprising that apparently higher per cents of male and female underachiev- 
ers appeared in the 75-to-94-1Q category in Grade 8, but apparently higher 
per cents of female underachievers also appeared in the 105-to-114-7Q cate- 
gory and of male and female underachievers in the 155-to-124-Q group. AP- 
parently higher per cents of male and female overachievers appeared in Grade 
8 in the 115-to-124-7Q category and female overachievers in the 125-and-up- 
IQ category. 
From the preceding summation of results in reading voc. 
comprehension, one conclusion may now be apparent: that 
lationship as to reading achievement, with respect to read 


reading comprehension, may be made on the basis of intel 
the population of this stud 


abulary and reading 
no generality of Te 
ing vocabulary and 
ligence and sex for 
у. The following implications arise. 

There is the possibility that no lasting generality of relationship as to read- 
ing achievement, with respect to reading vocabulary and reading comprehen- 
sion, may be made on the basis of intelligence and sex for populations simila 
to the one of this study. Therefore, continual appraisals and reappraisals 0 
such populations must be made in order to handle problems of curriculum ап 

methodology which may arise from differences within them. 

There is also the possibility that the concept of individual differences in edu- 
cation and the need for considering them with respect to curriculum and ше 
odology should be expanded to include the concept of group differences base 
on intelligence and sex, at the junior high-school level, and the possible need 
for grouping on these bases. The concept of grouping in the elementary sho) 
though still controversial, has come into increasing use. The need for ped 
grouping at this level would appear to be corroborated by the results of this 
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i i further 
study and such grouping may have to be considered on the basis of the 
differentiation by sex as well as intelligence. 


1. 
2. 


3. 
4. 
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tray holding three food wells, placed 6” apart, center-to-center, was used. The 


stimuli for testing were three test objects differing in multiple dimensions: 
i.e., in size, shape, and color. 


3. Procedure 


Each $ was given 24 trials each day for 10 days. Each of the test objects 


retained a constant position over the entire test period and food was placed 
under each on every trial. The $, however, was allow 


à ed a single response on 
any given trial. 


The dependent variables utilized as measures of response perseveration were 
mean runs per day over the 10-day period and mean maximum-run length per 
day over the same period. A run was defined as a single response or as a series 
of successive responses in time to a discrete stimulus-position condition. Statis- 


tical treatment of each dependent variable utilized the Kruskal-Wallis one- 
way analysis of variance by ranks (4). 


C. Resutts 


Figure 1 shows the mean runs per day for the $$ of each of the three groups. 


20 
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MEAN RUNS PER Day For тне Ss or EACH ОЕ THE THREE RADIATION GROUPS 
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In Figur 
а ы 
бош. - E s well asin Figure 2 to follow, Group 1 refers to the control Ss, 
раш | intermediate-dose Ss, and Group 3 to the high-dose Ss. Statis- 
‘ican ш р: the data upon which Figure 1 is based yields a difference be- 
ee js t «лет na the .05 significance level for a one-tailed test of the 
: "pot 7. TET i i i 
Чоп fos. ypothesis. Number of runs varies inversely with previous radia- 
Figur 
gure 2 shows the mean maximum-run length per day for the Ss of the 
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Mea 
N 
MAXIMUM-RUN LENGTH PER DAY FOR THE Ss or EACH OF THE THREE 


RADIATION GROUPS 

difference between groups 
ailed test of the theoreti- 
with previous radiation 


three 

т - А 

at ^. s Statistical analysis of the data yields a 

са] leur the .025 significance level for a one-t 

dosage, esis. Maximum-run length varies directly 
D. Discussion 


As Я 

gue tel, the results of the present study show an accentuation of re- 

Wong. ап severation under constant food-rewarded stimulus-position condi- 

Tesponse m RN that is dose related. Although such results argue greater 
onomy for irradiated Ss than for normal Ss, they also suggest a 
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radiation-imposed restriction on the exploration of the possibilities inherent 
in a given situation. 


E. SUMMARY 


Four control and 13 whole-body irradiated monkeys, the female survivors 
of an earlier exposure to nuclear radiations, served as Ss. They were sorted 
into three groups. One group contained the four control Ss; a second, the pr 
iradiated Ss that had been exposed to estimated total radiation dosages О 
273, 299, or 355 rem; and the third, the seven irradiated Ss that had Le 
exposed to estimated total radiation dosages of 397, 439, or 512 rem. Eac 
S was tested 24 trials per day for 10 days on response under constant stimulus- 
position conditions. "Three test stimuli differing in multiple dimensions куз 
used in constant positions on a three-food well-board with food under еас 
of the three wells on every trial. Each $ was allowed a single response on any 
given trial. A significant inverse relationship was found between the tendency 
to shift response direction on successive problems and relative radiation nea” 
Also, a significant direct relationship was found between maximum number 0 
trials without shifting and relative radiation dosage. 
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RADIATION EFFECTS ON RESPONSE 
TO INACCESSIBLE FOOD*! 


Department of Psychology, The University of Texas 


А. A. McDowzrLL AND W. Lynn BROWN 


A. PROBLEM 


aot hypothesized (2) that the decreased distractibility of the ir- 
ilt ОЁ time ч (1) results in relatively more of his responses per standard 
tiguous with ri directed toward food and toward those cues spatially con- 
this aba doa than in the case of the normal monkey. Indirect support for 
tated mares is has been presented most clearly in a study. showing facili- 
(Wisconsin sie to food by naive irradiated monkeys in the WGTA 
ruption of eneral Test Apparatus) (4) and in a study showing less dis- 
novel no response latencies for irradiated Ss than for control Ss when a 
nrewarded stimulus block is added toa WGTA test condition (3). 
t test of the hypothesis by comparing 


Th 
€ present study attempted a direc 
d adult male monkeys to 


the re. 
5 B . . 
visuall POnses of normal and previously irradiate 
у accessible but physically inaccessible food. 


B. METHOD 


1. Subjects 


Eley 
е è H H . 
n rhesus monkeys, ranging in age from approximately six to eight 


ye 

Ea eaa as Ss. Five of these Ss had been exposed to chronic fast-neutron 

4-hour P кее than four years earlier. At that time they had been given а 

tota] q whole-body exposure every four days at 87.2 mrep per hour until а 
Ose of 583 rep was achieved. The six control Ss had been sham-exposed 


urin 
& the same period. 


Th 2. Apparatus 
in Figur. Paratus used for testing responsiveness \ 
One leer 1. The base of the apparatus is a 30-pound lead brick measuring 
holder 15/16" X three and 15/16" X seven and 3/4". The plexiglass food 

Measures five and 1/8" in height and one and 15/16" in diameter. 


to inaccessible food is shown 


* 
Кесе " 
Prts. *ived in the Editorial Office on April 2, 1963. Copyright, 1965, by The Journal 
hi А 3 
of S work w ES + The University 
exa. as conducted at The Radiobiological Laboratory of e 
41(657) 3994 The United States Air Force and supported (in part) by Contract AF 
and The School of Aerospace Medicine. 
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FIGURE 1 x 
Tue SPECIAL Foon HOLDER USED to TEST RESPONSIVENESS TO PHYSICAL 
INACCESSIBLE Foop 


i imete! 
Seven 3/16”-diameter perforations are placed randomly around the ДЕПО, 
of the food holder to permit ready access to odor cues from enclosed idet 
Removable aluminum disks form the ends of the food holder. The food ho 


is held to the lead brick by means of a bolt affixed to the bottom alumin" 
disk and tightened into the lead brick. 


3. Procedure 


The procedure consisted of observations of the S's responses to the су 
holder apparatus іп е free-cage environment. During each observation 


food- 
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Was confined in a special holding cage that measured 3^ X 3^ X 3^ and was 
Constructed of steel bars placed three inches apart, center-to-center. 

The observer sat eight feet from the special holding cage and, every 10 
Seconds, recorded on the 10-second mark if the $ were responding directly to 
the food holder. Each observation was five minutes in duration and, in conse- 
quence, the maximum possible frequency count for each $ for each observation 
was 30, 

Over a three-day period, each $ was first observed with the empty food 
holder present in the cage, next with the food holder present and filled with 
diced apple and orange slices, and again with the empty food holder present. 


C. RESULTS 


For the Ss of cach of the two groups during successive days of observation, 
Figure 2 shows the mean frequency of response to the food holder. Condition 
1 refers to the first day of observation when no food was present, Condition 2 
Tefers to the day of observation when the food holder contained food, and 

Ondition 3 refers to the last day of observation when again no food WES 
Present. Statistical analysis of the frequency data upon which Figure 2 is 
based yields a groups-by-conditions interaction that is significant beyond the 01 


@ CONTROL Ss 
15 О EXPERIMENTAL $$ 


MEAN FREQUENCY 


2 3 
CONDITIONS 


FIGURE 2 Two Groups 
ча Frequency ОЕ RESPONSES TO THE Foop HOLDER ко gu ne OF THE 
DURING Successive CONDITIONS OF JEST! 
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significance level. The presence of food produces a marked increase in pic 
ses to the food holder by irradiated Ss, but only a slight increase in similar 
responses for control Ss. 


D. Discussion 


ы 3e is of 
The results of the present study are in direct support of an hypothesis ” 
greater responsiveness to food for irradiated Ss than for control Ss. Оп t 


1 z z B . . t 
average, the responsiveness of the irradiated Ss to inaccessible food is almos 
three times that of control Ss. 


Such results may reflect increased hunger drive accruing to radiation ex- 
posure, a radiation-induced elevation in response-threshold values with wen 
sequent greater attention to prepotent stimuli, or some other factor or comb! 
nation of factors. The resolution must await future research. 


E. Summary 


Over a three-day period, the responsiveness, of each of six control and E 
whole-body irradiated monkeys to a special food holder was first observed wit 
no food in the holder, next with food present, and again with no food in va 
holder. The food, when present, was visually but not physically accessib ш 

Statistical treatment of the data yields a significant groups-by-conditions ml 
action. This interaction reflects a greater increase in responses by the іггас! 
ated Ss than by the control Ss when food is present in the holder. 
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A CASE STUDY: EMOTIONAL FACTORS CONTRIBUTING TO 
THE TEST PERFORMANCE AND BEHAVIOR OF A 
BRAIN-DAMAGED CHILD* 


New York, New York 


GLORIA FRIEDMAN 


A. INTRODUCTION 


The Concept of the diagnostic term organicity and the validity of attributing 
а Wide variety of behavioral disturbances to it is being re-evaluated in recent 
Psychological studies. Clinicians agree that demonstrable brain lesions consti- 
tute brain damage and, in the past, psychologists were concerned primarily 
ч testing the validity and reliability of tests purported to reveal a known 
a State under the assumption that brain damage caused an impairment 
ea toa deterioration of certain mental faculties (8). Recently, however, 
assumption has been questioned. As it is now being stated, this issue is 
з Е кше, “are our tests reliable?” (though this issue is far from settled ) 
ity EUN. is the brain damage reliable?" That is, does a diagnosis of — 
and eT to а demonstrable anatomic change? And is it meant to fully explain 
account for the resultant behavior? Are we measuring mental impairment 
B ‘o organieity, or a psychological deficit due to the ойшы And what 
ten * diagnosis imply prognostically? eventual deterioration eati е 
met quo (psychologically speaking) ? or does it include the possibility o 
* compensated functioning? o. . 
and “se questions have been raised because of conflicting experimental resu ts 
“cause of clinical experience. Thus, experimental psychologists are critical 
ee concept of organicity as it is used in psychological studies — is too 
е t ais unspecific and often does not make explicit the differential y in 
ы апа test responses of different types of brain damage or of ж з 
guish oo acuteness, etc. Nor does the concept as it is often к í “en 
atter ану brain damage and physiological disturbances in the brain, 
Pairm ought to produce periodic dysfunctioning rather than consistent 1 
ent (6). 7 
© the other hand, the clinician’s increasing awareness of the complexities 


9f ps y ibi: - 
sality « ological functioning has made him justifiably wary about mene о 
ha one factor. Bradley (4) makes a special point of this when he de 

* 


Beso. le : І 
Press, "ved in the Editorial Office on April 3, 1963. Copyright, 1965, by The Journa 
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ibes the organic factor as one of several determinants involved in the clin- 
tene i gi addition, clinical and psychological (testing) diagnoses of 
ies = ече now being made and defended when neurological examination 
fk awed demonstrable lesions or even subtle neurological signs. This is 
mide prevalent in work with children. While such a diagnosis man 
sound clinical judgment, it certainly makes necessary a reappraisal or red 
i m organicity. 
ee the oe of organicity does not take into account the S. 
that some types of brain damage produce impairment while others do not (3); 
or that some impairment may be fluctuating, reversible, or permanent. "m 
The realization that premorbid personality adjustment is often a — T 
factor in eventual adjustment to the effects of brain damage is still napis 
fact to be integrated into a more meaningful concept of organicity. Writing 
about brain-damaged children, Bender (1) makes this point very forcibly when 
she states that the prognosis of the brain-damaged child is more dependent on 


: s se. 
his psychological and social adjustment than upon the degree of damage per 
The author became particularly 


her work as a staff psychologist in 
pital, she was asked to retest a chi 
child with a behavior disorder. 
original diagnosis, 


aware of these issues when, in the course А 
the department of psychiatry of а city m 
ld originally diagnosed as a Lauper ^ 
Because the results raised doubts about -5 
a series of tests were readministered at intervals. At t : 
same time, it was possible to examine the child's overall life situation d 
his mother was in psychiatric case work at the same hospital. It was thus " 
great interest when it was realized that the vicissitudes of the patient's fun : 
tioning followed remarkably closely the vicissitudes of his mother’s treatmen” 
and life situation as a whole. It was felt that the situation offered a unique T 
portunity to study test variability in a child with organic problems and hoP 


: diee. ‘ É log- 
fully to achieve some insight into the complex relationship between pye 
ical functioning and organic factors. The author’s suggestion is that emot! 
factors can influence and affec! 


Й к А unc- 
t the degree of organically impaired mental f 
tioning. With regard to testin 


9. ЙН S * 1 d etest 
£, this is indicated by a type of variable test-T 
performance that will be described, 


Most clinicians will infer that brain dam 
system dysfunctioning is present in the adu 
tocol reveals some or 
impairment in psych 


ous- 
аре or some type of central-nerv ed 
lt or child patient when his test dee 
all of the following signs: difficulty in spatial orientat 


ee E tests 
omotor functioning as revealed in the graphomotor tion 
and in the scatter of the Wechsler Intelligence "Test Scales; short atten. des 
B t H . " H B s g 
span; memory impairment; impairment in abstract thinking with resulting 


e 
Н oe чылк ion of 1 
grees of concreteness, stimulus bondage, and rigidity; and perseveration 
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Sponses, perceptual confusion, and poorly formed percepts on the Rorschach. 
Characteristic behavior problems of the brain-damaged child are hyperactivity, 
distractibility, poorly integrated and erratic behavior, extremes of emotional 
reactions, aggressive and destructive behavior, and a very low tolerance for 
frustration (4). It should be noted that children who have similar behavioral 
difficulties, but of an emotional origin, show markedly different test results. 


It is not possible to make any generalizations on the prognosis of the psycho- 
logical adjustment in the organically damaged child because of the many known 
and unknown factors involved, not the least of which are the resources of the 
individua] child. Bradley (4) has found that the intensity of the behavioral 
manifestations diminish in some children as they grow older, but radical varia- 
Hong in the level of integration and control over relatively short periods of 
fime are not usually expected, particularly on psychological test performances. 

his is why the present case is so interesting: such variations did occur. It is 
not the purpose of this paper to discuss the problem of test reliability. How- 
ever, the kind of test variability found in the case under discussion raises the 
Question of how much reliance one should place in a single diagnostic evalua- 
tion when the problem diagnosed is so little understood. Certainly, the findings 
to be reported indicate that retesting practices are extremely valuable and in- 


ced Necessary for an accurate evaluation of the potential of a brain-damaged 


child, 
B. Tue Case or HOWARD 
1. Case History 


Howard was 5 years and 8 months old when he was first brought to the 
Mental Hygiene Clinic. His mother wanted to have him hospitalized because 
she felt she could no longer live with his hyperactivity, destructiveness, disobe- 

‘ence, and constant soiling. He was a problem at kindergarten, he could not 
Set along with other children, and he did not seem to understand the difference 
om right and wrong. In addition, his mother complained that he would 
1 and steal and that he had furious temper tantrums when frustrated, and 


that he was indifferent to discipline. | 
heey me was not hospitalized but was accepted for eie vm 
тев egan when he was 6 years and one-month old. At the ише a 
zi began seeing a psychiatric social worker on a weekly basis. 140 hi 
"rapist reported that Howard enjoyed his sessions and a warm relationship 
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'c, but always as poorly integrated, unimaginative, and without a £ ў A 

s terminated because the T€ 
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search program of which he was part was discontinued. It was felt that he had 
benefited from therapy in achieving some confidence in himself, in having more 
impulse control, and in a sense of gaining personal self-satisfaction in his rela- 
tionship with the therapist. At home, Howard’s hyperactivity continued, but 
gradually there were more and more periods of control that seemed related to 
his mother’s ability to offer external controls when his own inner ones failed. 
His mother continued seeing the social worker who focused on helping her to 
become sensitive to Howard’s danger signals and to step in before a full ex- 
plosion took place. 

Howard continued to improve until his mother’s third pregnancy became 
noticeable, shortly after termination of his treatment. (Howard has a sister 
five years older than he is.) Howard’s mother began to complain of his being 
willful and disobedient once again. However, Howard managed to control 
himself and did very well when his mother went to the hospital. Following her 
readmission to the hospital one month later for hepatitis, Howard began to 
lose whatever gains he had made. As the mother became more and more ab- 
sorbed with her new baby, her patience with Howard decreased. The situation 
deteriorated and Howard’s mother once again requested that he be taken out 
of the home. After several weeks, when there was no sign of improvement, he 
was hospitalized. 


2. Developmental History 


Howard was born at full term and was delivered with outlet forceps under 
caudal anesthesia. He weighed eight pounds and six ounces and no neonatal 
difficulties were reported. His mother described him as being a lethargic and 
sleepy baby who did not respond to cuddling. At about four months of age, it 
was first noticed that his head was oddly shaped, which fact was attributed 
to his constant lying on one side in his crib. However, he was not turned after 
that because it was found that he was uncomfortable and could not handle the 
bottle on the other side. 

It is not known when he first sat up. At one year he began crawling and he 
became very destructive and hyperactive. He insisted on being with his mother 
at all times and had temper tantrums if he did not get what he wanted. He 
began to walk at 2 and to speak at 3 years of age. 

Toilet training was begun at 2 but it was never completed. He would be 
placed on the toilet and would be forced to sit there for 10 to 15 minutes, He 
would scream throughout and never produced while sitting, but always imme- 
diately thereafter. For such behavior, he received frequent beatings. He also 
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smeared his feces on himself, on his crib, and on the walls. Beatings were of no 
avail. 

His first contact with other children, other than with his sister, occurred at 
age 3 and consisted of his destroying their toys and of throwing rocks and spit- 
ting at them. Initially he had a great deal of trouble in kindergarten, but ap- 
parently had an understanding teacher and was able to calm down enough to 
continue. In first grade, however, he was a general behavior problem, was un- 
able to learn, and was not promoted. 


3. Family Background 


Howard has a sister five years older than he is and a brother seven and one- 
half years younger. His parents are in their early 30’s. His father is a steady 
unskilled worker who did not graduate from high school. Both parents have 
been bewildered and upset by Howard’s behavior. The social worker describes 
the father as being somewhat frightened by Howard, but in a way he admires 
Howard as he thinks his son is bright and can outwit the family. But, as a 
result, the father feels inadequate and withdraws from Howard. The mother 
describes the father as a very childish, moody, and reserved person who is al- 
ways looking for someone to lean on. 

The mother is described as being a very defensive woman who denies a 
great deal and who is deeply neurotic. The social worker feels that she has 
treated Howard very inconsistently. She often lost control of herself and beat 
him frequently and criticized him constantly. For a time before becoming preg- 
nant, she seemed to have been more tolerant of Howard’s difficulties and 
seemed to understand his need for external structure and limits. For a short 
while, she was able to provide this structure and was able to set limits. This 
achievement coincided with the most improvement Howard ever showed. How- 
ever, the mother’s tolerance decreased as her pregnancy advanced and, after 
the birth of her third child, she resorted to beating Howard again. 


4. Diagnosis 


'The question of whether or not organic factors were involved in Howard's 
hyperactivity was raised early in his treatment because of his poorly integrated, 
unimaginative play, and because of the marked asymmetry of his skull. Neuro- 
logical examination largely was inconclusive and the skull asymmetry and poor 
motor coordination was felt to be suggestive, but not diagnostic of organicity. 
An EEG performed when Howard was 8 years old revealed a normal drowsy 
record. The psychiatric diagnosis was “behavior disorder with minimal visual- 


94 JOURNAL OF GENETIC PSYCHOLOGY 


motor handicap” at one time and “chronic brain syndrome with behavioral re- 
actions” at another time. 

Psychological testing was requested during Howard’s course of therapy 
when the question of organicity first arose. He was seen again seven months 
later to determine his reading readiness. So marked an improvement in his psy- 
chomotor control was evident that he was given a second battery of tests be- 
cause of the interest his case aroused. 


5. Psychological Test Results 


Howard was seen four times for the first psychological evaluation. The tests 
consisted of the Stanford-Binet (Form L), the Performance Scale of the 
Wechsler Intelligence Scale for Children, the Rorschach, Human Figure 
Drawings, Bender-Gestalt, The Blacky Pictures, the Weigl Color Form Sort- 
ing Test, and Tests for Lateral Dominance. During the four test sessions, 
Howard appeared to be a very restless, hyperactive child whose concentration 
was very limited. He seemed most controlled and purposeful during the first 
session during which he would use verbal commands to control his impulses. 
He would tell himself not to do something in the way a mother admonishes an 
errant child. To an astonishing degree this device seemed to work. In the suc- 
ceeding contacts Howard was less controlled, but it was possible to complete 
testing by staying with a task only as long as he could. At no time was it felt 
that he was being uncooperative or negativistic. 

'The results of Howard's performance on the first psychological battery in- 
dicated a psychomotor problem resulting from brain damage. This conclusion 
was inferred primarily from Howard's performance on the intelligence tests 
and on the graphomotor tests. He showed a marked disparity between his ver- 
bal and nonverbal intellectual functioning. This disparity was reflected not in 
the scores per se (Stanford-Binet ТО = 86, WISC Performance ТО = 83), 
but in the unevenness of his performance on the various tasks. Thus, on the 
one hand, his vocabulary and verbal-concept formation was equivalent to that 
of the average 8-year-old child. This above-average verbal ability was in 
marked contrast with his very inferior performance on tasks involving memory, 
motor coordination, or visual-motor organization. 

'Thus, Howard could not copy a square—a task achieved successfully by 
most five-year-olds (he was 6 and one-half years old at the time). That the 
difficulty was not lack of maturation, but was an impairment of psychomotor 
abilities was inferred because of the type of error Howard made. He could 
achieve angulation with which a younger child has trouble, but he lost the ge- 
stalt of the figure. His square was a lopsided triangle and his diamond bore 
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resemblance to the shape of Africa. Further attempts to improve his perform- 
ance resulted in still poorer reproductions. The line quality in all reproduc- 
tions was uneven, wavy, and it varied in pressure. On the Bender-Gestalt, 
these characteristics became more intensified. 

Howard’s Bender-Gestalt designs were well below the average for his age 
as set up by Bender (2) and by Pascal and Suttell (7). Distortion of figures, 
loss of the gestalt, and haphazard organization were over and beyond what 
could be considered appropriate for Howard's age. His performance was con- 
spicuous for its rotation of figures, loss of angulation (but no “ears’’), inability 
to integrate figures, and confused sequence. At times, figures overlapped each 
other so that the gestalt of each was completely obscured. He could not control 
his dots, which became impulsive dashes, and he either perseverated these dashes 
to fill the width of the paper or else drew a few dots to show the gestalt of 
the figure and then abandoned it. Howard’s figures were also very expansively 
drawn and, like the diamond and the square on the Stanford-Binet, they varied 
considerably in line pressure. Most of his lines were discontinuous. 

Howard’s figure drawings also had the off-center, floating quality found in 
children with organic deficits. The Rorschach further pointed to this conclu- 
sion in view of the perseveration of concepts and generally poor form. Further 
intellectual dysfunctioning was revealed by Howard’s brief attention span and 
in his lack of the number concept; e.g., he was not able to count four objects 
correctly. On tests of lateral dominance, he consistently used the left hand, 
but showed mixed dominance for feet. 

In terms of his overall adjustment, Howard appeared to be under tremen- 
dous tension and anxiety. He tended to react in very primitive, impulsive ways, 
though he was trying to control his impulses and do what was expected of him. 
In fact, the pressure and tension he was under appeared related to his feeling 
unable to control himself when he wanted to. Having great difficulty organiz- 
ing and integrating his perceptions, Howard would often flit from one thing 
to another or say the first thing that came to mind in an effort to cope with a 
task. On the Rorschach, there was evidence that he could maintain his equilib- 
rium at times and that he had tentatively begun to internalize controls and to 
utilize fantasy. However these were only beginnings, and when he became emo- 
tionally stimulated his control weakened and impulsive and primitive reactions 
occurred. 

It was felt, at the time of the first psychological examination, that Howard 
had some type of brain damage that was interfering with his intellectual func- 
tioning and development as well as with his psychomotor control. 

Howard was next seen six months later when the Bender-Gestalt and 
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Wechsler’s Memory for Designs were administered. The change in his Bender- 
Gestalt reproductions was remarkable and indicated a significant spurt in his 
perceptual discrimination and motor control. His designs were extraordinarily 
well controlled, small in size, and were orderly presented. The gestalt of each 
figure was preserved and line pressure was fairly consistent. The slant of the 
figures was preserved, there were no rotations, and he had much greater suc- 
cess achieving angulation than on his first test. Howard’s dots were dots and 
not dashes, and perseveration occurred only on one figure for which he in- 
creased the number of curves of both lines. The figure itself was small; in fact, 
it was constricted in appearance. He had initial difficulty integrating figures A, 
4, and 8, but when asked to recopy them, he integrated them accurately. His 
performance could be described as very controlled and somewhat compulsive in 
character and it contrasted markedly with the almost wild scribbling and lack 
of organization of his performance six months earlier. 

Howard’s performance on the Memory for Designs test was equally con- 
trolled, orderly, and well reproduced. Out of a possible maximum score of 14, 
he achieved a score of seven. He lost most of the credit on the second design 
for which he omitted the small squares. 

Because Howard’s performance on these two tests was so unexpected (in 
view of his diagnosis), a second battery of tests was administered six weeks 
later to ascertain whether the initial diagnosis was correct and, if so, to study 
how the psychomotor abilities of a brain-damaged child could vary so remark- 
ably. 

The second battery of tests consisted of Form M of the Stanford-Binet, the 
Rorschach, Human Figure Drawings, Memory for Designs, and three sepa- 
rate administrations of the Bender-Gestalt. Testing was done over one month’s 
time. During this period, it was possible to observe striking changes in How- 
ard’s behavior. Similar to the behavioral sequence when he was first seen, 
Howard was much more controlled the first session and showed longer periods 
of concentration than in subsequent sessions. But even more striking was his 
active negativism in later sessions, a negativism that had not been seen before. 
He seemed eager enough to see the author and wanted very much to play with 
the toys, but he did not want to have to do anything with the tests, 

The results from the second battery of tests showed an overall advancement 
in Howard’s psychomotor and intellectual functioning. He was now function- 
ing within the average range (JQ = 91) and his Rorschach showed consider- 
ably less perseveration and a much more adequate form level. There was still 
evidence of organicity in his memory and number concept difficulties and in 
the ever-present anxiety. But the signs were much more subtle, This in no way 
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obscured the fact that Howard was still a very disturbed youngster whose 
problems still centered around impulse control. 

The most interesting and puzzling fact was Howard’s extremely varied per- 
formances on the graphic material—particularly on the Bender-Gestalt. Thus, 
six weeks after his well-executed Bender-Gestalt designs, Howard’s third Ben- 
der-Gestalt performance represented a distinct regression. It was an extremely 
uneven performance, with some figures excessively constricted while others 
were grossly and inaccurately expansive. Difficulty in angulation appeared and 
diamonds became triangles. Dots became anxious, filled-in circles; he left fig- 
ures incomplete and he preseverated in scribbling fashion the curves of figure 6. 

The following week, his Bender-Gestalt performance showed further loss of 
impulse control. Line pressure was extremely variable, dots once again were 
uncontrolled dashes, and wild scribbling and more extensive perseveration re- 
appeared. The gestalt of the figures by and large was preserved. 

Howard’s final Bender-Gestalt performance showed some tightening of 
motor control, but an inability once again to integrate the figures. None of 
these three performances came near to equalling the control, order, and accu- 
racy of his second Bender-Gestalt reproduction. The Memory for Designs Test 
was repeated during this last session and his performance was quite inferior to 
his performance two months earlier. His first score of seven dropped to three— 
still another indication of the variability of his functioning. 

Thus, the data showed that while Howard had attained a higher level of 
integration and maturation since the time of his first psychological evaluation, 
he could not maintain it. Marked lapses in his psychomotor control and orga- 
nization occurred. While brain damage was still indicated, it was not certain 
whether a primary role could be assigned to it to explain Howard's hyperac- 
tivity. 

C. Discussion 

To what factor or factors can the fluctuations in Howard’s test performance 
be due? There have been studies that indicate that Bender-Gestalt performance 
can vary with emotional mood and that children with certain types of emo- 
tional disturbance show characteristic Bender-Gestalt reproductions. Clawson 
(5) found that children who tend to give vent to their impulses draw figures 
uneven in size and widespread in arrangement, while withdrawn children 
draw constricted figures. Howard drew both types at different times. Never- 
theless, an examination of his emotional state proves most fruitful. 

In the first test material, sexual excitement, masturbatory concern, and cas- 
tration fear were prominent in Howard’s Blacky Picture stories. In his second 
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Rorschach, Howard’s sexual impulses were vividly intensified. A violin with 
a handle became a cat on fire. At the same time, he seemed more preoccupied 
with having a secure home base: i.e., a good, loving, caretaking mother. (He 
saw numerous aircraft carriers on the second Rorschach, along with the rockets 
he saw both times.) 

Thus, at the time of Howard’s second testing, he seemed more sexually 
stimulated and more concerned with securing for himself a reliable relationship 
with his mother. It will be remembered that his mother was in the final stages 
of her pregnancy at that time (she gave birth two weeks after testing had been 
concluded), and this fact undoubtedly was sexually very stimulating for How- 
ard. These impulses could also have made him tremendously anxious if he 
feared he could not control them. From another viewpoint, the pregnancy had 
renewed the difficulties between his mother and himself and he was now being 
treated in a more rejecting, harsh, and inept fashion. It should also be remem- 
bered that Howard could not stand the strain of his mother’s second hospital- 
ization, indicating how important this relationship was to Howard. ‘Thus, as 
Howard’s mother became more rejecting and absorbed in her pregnancy and 
then in her new baby, Howard’s behavior became more negativistic and more 
hyperactive. At the same time, his psychomotor control dropped from its all- 
time high (the second Bender-Gestalt) when he and his mother had achieved 
their most constructive relationship. 

It is evident then that the vicissitudes of Howard’s functioning were related 
dynamically to the vicissitudes of his relationship with his mother. This rela- 
tionship does not deny or explain Howard’s organic deficit, a deficit that was 
so clearly indicated by the type of mental lapses and dysfunctioning he showed 
in all of his test productions. 

A consideration of all the variables suggests that Howard’s emotional state 
was a determining factor in how well he could function even in those areas 
for which the effects of brain damage ordinarily are thought to be relatively 
stable and primary. It is certainly true that Howard’s neurological deficit 
made him more vulnerable to the stresses and strains of life, as Bender and 
others have pointed out, but what is remarkable in this case is the degree of 
variability displayed in intellectual and visual-motor organization. When all 
was going well in Howard’s life, he was able to accomplish mental feats (for 
him) in spite of his underlying deficit. On the other hand, when he became in- 
creasingly upset again, his visual-motor organization once more broke down in 
a pattern characteristic of brain damage. This case makes necessary a more 
flexible view of just how reversible are the effects of brain damage over short 
periods of time. 
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D. SUMMARY 


The concept of organicity, as it is frequently used by psychologists, was ex- 
amined and found to be extremely broad and especially vague as to specific 
conditions of the brain or with regard to prognostic possibilities of the patient. 
As an example of the problems that the clinical psychologist can encounter in 
this diagnostic category, the psychological test results of a hyperactive boy, di- 
agnosed psychiatrically as brain damaged, are presented. The results typify in 
many ways the dilemma in which the clinician finds himself when diagnosing 
brain damage in children. The unusual variability in psychomotor integration, 
seemingly as a result of psychological factors, ran counter to the accepted ideas 
of the relative intransigence of brain damage, particularly over short time in- 
tervals. 

It was hypothesized and demonstrated that it is possible for the effects of 
brain damage to vary and to vary most remarkably over relatively short periods 
of time, as a result of psychological pressures. While the problem of test reli- 
ability was not fully explored, it is obvious from the test results that serial 
testing is necessary to confidently evaluate the severity, intransigence, and po- 
tential of the brain-damaged child. 
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A. INTRODUCTION 


Р The culture-fair testing movement arose from the effort to measure the abil- 
ities of individuals who had been raised in cultures that do not participate fully 
in the upper-middle-class American culture upon which the majority of present- 
day intelligence tests are based. Every test score is dependent upon behavior 
and so can be influenced by any factor serving as a determinant of the behavior 
of any individual or group of individuals. The literature indicates that cultural 
factors are among the most significant of the bases for behavior (1). In fact, 
by supporting certain behavior patterns and punishing others, the culture may 
determine motivational and emotional biases as well as the method and the 
type of manipulation of material objects. In theory, it is possible to devise a 
test based on a series of objects and processes which, if not universal as Cattell 
(9) has insisted, are at least common to a large number of cultures and sub- 
cultures. 

Early efforts to construct tests of ability measuring the potential of individ- 
uals from differing cultures were not completely successful. The earliest ap- 
proach to this problem involved only the translation of tests into another lan- 
guage and the subsequent derivation of new norms (10; 11, 17, 27, 36, 37, 38, 
42, 43, 46). In general, this approach to the problem resulted in noncompar- 
able sets of norms and suggested the inferiority of foreign groups. It soon be- 
came clear that such tests were a reflection of American culture because they 
were heavily weighted with middle-class American values. 

A second approach, differing little in theoretical formulation from the first, 
was based upon the creation of a test for one culture and determining a series 
of norms for its subcultures. This type of effort did not succeed because the 
criteria upon which the statements regarding test validity were based were, 
themselves, heavily loaded with the dominant cultural items. 

A third approach, based on test authors' concepts of items comm 
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cultures, validated results against scores obtained from many cultural groups. 
Although none of the tests has sampled all of the possible cultures or societies, 
efforts have been made to investigate the test results from societies with simple 
social structures and societies with complex social structures. 

As early as 1926, Dodd attempted to develop a test based upon elements 
common to a number of societies. However, he did not carry the development 
of his test beyond the research stage. 

Leiter (31, 32) developed a cross-cultural performance test which has been 
applied to differing Hawaiian groups and which Porteus has applied to African 
groups. The present authors are doubtful about this test because the Leiter 
test demands some knowledge of the material culture of Western European 
civilization and because some of the validation studies have been based upon 
correlations with the highly culturally weighted Binet and with teachers’ rat- 
ings of intelligence which are also influenced by the cultural orientations of the 
teachers. 

Under the direction of Havighurst, Davis and Eells devised the Davis-Eells 
Games Test based upon common American cultural traits—as Havighurst had 
analyzed them and which the test constructors believed to be free of socioeco- 
nomic class biases (12). Angelino and Shedd (3), however, found that their 
upper-class subjects received significantly higher scores than did their lower- 
class subjects and concluded that, unless economic-class differences exist, the 
Games are either culturally weighted or that they fail to motivate equally the 
two economic groups. 

Hess (26) devised a group of items that he believed to be culturally un- 
biased, but he found differences between Anglo and Negro subjects. 

Findlay and McGuire (16), using a block-sorting test demanding four sim- 
ple concepts that were believed to be equally familiar to children of both the 
lower and middle classes, obtained significantly better scores from the middle- 
class children. 

Originally, Goodenough considered her Draw-A-Man Test (22) to be cul- 
turally fair. However, after administration of this device to different cultural 
and ethnic groups, Goodenough and Harris (23), and Harris (24), found the 
test to be significantly biased by cultural factors. 

Raven's Рготгеѕѕіуе Matrices Test (49, 51), an effort to measure Spear- 
man's g, demands that the subject determine the relationships within a series 
of abstract designs. Factor analyses have indicated that the test is heavily loaded 
with the factor, but that inductive reasoning, spatial perception, and percep- 
tion are also important determinants (8). However, Burke's review indicates 
that with further standardization this test could be of cross-cultural value. 
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In 1940, Cattell constructed his Test of g: Culture-Free from a list of ob- 
jects and processes that he held to be universal. His research indicated that all 
three scales of his test were relatively culturally fair, but Anastasi and Cor- 
dova (2), using Puerto Rican children, found the test to be culturally weighted. 
However, Marquart and Bailey (44), after analyzing the results obtained 
from the use of Cattell’s scales with children of varying socioeconomic status, 
concluded that Scale II of the Test of g was less influenced by cultural factors 
than was the Stanford-Binet, Form L. 

Kidd (28), testing Anglo and Mexican-American children of upper and 
lower socioeconomic classes, found that some items of Scale II of the Test of g: 
Culture-Free did not distinguish between economic or ethnic groups and so 
could be considered culture-fair for the groups utilized. On the basis of this 
research and the published results from the Raven Matrices, Kidd hypothesized 
that the investigation of perceptual variables might yield the most valuable 
cross-cultural comparisons. 

One of the perceptual variables that seemed promising in this respect was 
that of form-space concepts and their development in children. As early as 
1924, Koffka held that young children have vague, inaccurate perceptions. Ge- 
sell and Ilg (19) believed that creeping initiates a baby's evaluation of dis- 
tances because the child is capable of testing his perceptions through locomo- 
tion. Fantz (15) found that there was more interest in patterned stimuli than 
in nonpatterned stimuli the first five days of infant life; that there was an in- 
creasing ability to perceive patterns from one week to six months and that, at 
one month, infants could perceive stripes an eighth of an inch wide at 10 
inches (14). Ling (35) found that six-month-old infants have some discrimi- 
nation of geometric forms. Baldwin and Wellman (4) found gradual improve- 
ment in the perception of differences in geometric forms from 2 to 6 years of 
age. Munn and Steining (45), Gellerman (18), and Vinacke (55, 56) indi- 
cated that, at 15 months, some children have already established concepts of 
triangularity, and Long (39) discovered that, by 3 years of age, concepts of 
roundness are sufficiently formulated so that the child can distinguish between 
two- and three-dimensional round figures. Line (34) found that children of 4 
and 5 years could differentiate a square from a circle and from a rectangle, 
although they had not advanced enough perceptually to discriminate between 
identically shaped open and closed figures. 

In addition to the type of study cited, there have been efforts to trace the 
development of spatial perception throughout childhood. Lowenfeld (41) di- 

. vided growth in this area into five stages: (a) preschematic, from 4 to 7 years, 
characterized by no orderly spatial relationships; (4) schematic, from 7 to 9 
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years, in which the child first relates himself to the environment and then be- 
gins to discover order; (c) realistic, from 9 to 11 years, in which an under- 
standing of the concepts of an extended plane and of the meaning of overlap- 
ping in space occur, (d) pseudo-realistic, from 11 to 13 years, during which 
the child becomes aware that objects diminish in observed size as their distance 
from the observer increases and, consequently, develops the concept of perspec- 
tive; and (е) a final developmental stage, from 13 to 17 years, during which 
an understanding of the concept of a horizon develops. 

Piaget and his co-workers have made many investigations (47, 48) of the 
development of spatial perception from simple nonmetrical concepts to com- 
plex metrical ideas. This group believes that from 3 to 6 years the child’s spa- 
tial concepts are internalized images that begin as topological relationships of 
proximity, separation, order, enclosure, and continuity. Each figure is seen in 
isolation rather than viewed as a part of a comprehensive visual system. From 
6 to 14 years, the child develops some concepts of projective space in which 
he becomes aware that separated percepts are related and so patterns are estab- 
lished. Consequently, the child learns the meaning of “above,” “below,” “left,” 
“right,” “before,” and "behind." The child then moves into the stage of per- 
ception of affine geometrical relationships in which the major concern is with 
similarities concerning parallels, similarities concerning angles, and similarities 
concerning distances. Finally, the child attains the stage of concern with co- 
ordinate axes or Euclidean space. He learns to conserve straight lines, angles, 
curves, distances, volume, area, and length. According to Piaget, the child’s 
spatial perception reaches full development by 13 or 14 years. 

Lovell’s findings (40) indicated to him that it was the gaps, holes, curves, 
points, corners, ins and outs that made identification of Euclidean space easier 
for the child. He found his subjects to be more advanced and to display much 
greater interindividual variability than indicated by Piaget’s norms. 

In 1962, Rivoire (53) studied 144 middle-class children of average intelli- 
gence and found that the occurrence of the specific stages given by Piaget was 
not completely supported (although increasing age contributed significantly to 
the development of spatial perception) and that the level of the item viewed 
within a particular type of spatial presentation was important. Rivoire had 
noted, however, that both American and European children were able to deal 
with topological, projective, affine, and Euclidean types of space (52). It may 
therefore be considered that her research tends to support the hypothesis that 
basic space-form percepts are not heavily weighted by cultural values. 

The present paper represents an investigation of the topological properties of 
a series of items that have been demonstrated to be relatively culture-fair to 
determine whether culture-fair items are based on the most elementary spatial 
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concepts. If culture-fair items are so based, it should be possible to construct 
more adequate devices for comparing the abilities of children from widely var- 
ied cultural backgrounds, by using topological concepts. 


B. METHOD 
Each culture-fair item was viewed individually to determine whether it 
could be classified in terms of elementary topological transformations. Each 
item was placed in the topological category which it fit most closely. Categori- 
zation was checked with a mathematician. As a check upon this formulation 
items that, on the Cattell Test of g: Culture-Free, had discriminated decisively 
between ethnic or socioeconomic class groups were investigated in the same 
way. 
C. RESULTS 
Of the 19 items that Kidd (28) found to be culture-fair, six were based 
upon topological properties of spatial succession. Figure 1 represents items 
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Ітемѕ BASED ON SPATIAL SUCCESSION (ORDER) 
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based upon such concepts of order. For each of the six items, the directions ask 
the subject to select from the diagrams at the right the picture that fits the 
sequence marked by the dotted lines. 

Figure 2 shows the seven items based upon similarity or spatial equivalences. 
For each of these items, the directions ask the subject to select the one different 
diagram in the series. 
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IrEMs BASED on TOPOLOGICAL SIMILARITY 
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Figure 3, Section A, illustrates the four items based upon topological con- 
tinuity, the concept that implies that points of one figure are associated with 
points of another in a one-to-one correspondence. In these items, the directions 
ask the subject to select the item among those on the right that is most similar 
to that on the left and to place a dot in the correct location in the selected re- 
sponse. d 

The items in Figure 3, Section B, for which the directions, again, ask the 
subject to select from the diagrams at the right the picture that fits the sequence 
marked by the dotted lines, are based upon the segregation of units and upon 
spatial succession. , 

To verify these findings, the 17 items that, on the "Test of g, had been found 


FIGURE 3 


IrEMs ВАЗЕр ON ‘TOPOLOGICAL Continuity (А) AND Ітемѕ BASED ON SEGREGATION 
oF Units AND SPATIAL Succession (B) 
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to discriminate decisively between ethnic groups or between socioeconomic 
groups were investigated. It was found that these items also contained the basic 
topological properties indicated for the culture-fair items, However, in addi- 
tion, these items contained overlying affine, projective, and Euclidean proper- 
ties that tended to obscure the basic topological Properties. Of the 17 cultur- 
ally weighted items, four demanded the conservation of distance, a property of 
projective figures; 10 required the awareness of complex similarities concern- 
ing parallels and angles characteristic of affine space; and three demanded, in 
addition to the topological properties, the concern that, with coordinate axes, 
is basic to the knowledge of Euclidean space. 


D. Discussion 


The results indicate that elementary topological Properties are basic to all 
of the items that have been demonstrated to be culture-fair and that, in cultur- 
ally-weighted items, the basic concepts are obscured by more complex aspects 
of spatial perception. These data suggest that the most elementary forms of 
spatial perception are common to all cultures or are left untouched by material 
aspects of the culture. These results are supported by the fact that the relatively 
culture-fair Raven’s Matrices consist primarily of transformations of the Jor- 
danian curve and allow nonconservation of distance. These are, again, ele- 
mentary topological qualities. 

The findings cannot be considered to constitute support either for the theory 
that perceptual organization is innate or that it is learned. Anthropologists (5. 
6, 33), have demonstrated that loops, circles, squares, dots, and lines, and 
topological equivalents of these spatial forms appear in the pottery, baskets, 
carvings, face paintings, body paintings, blankets, and clothing of a majority 
of primitive societies, whether the primary art style of the culture is represen- 
tational or nonrepresentational. A review of modern art (21, 54) indicates 
that these shapes are readily discernible in the art forms of Western civiliza- 
tion. In the art of both primitive and advanced cultures, the basic forms un- 
dergo a variety of transformations, However, throughout the transformations, 
certain properties remain invariant. "These invariant qualities are the elemen- 
tary topological properties. It is possible, therefore, that children have experi- 
ence with the forms and with their transformations in a majority of cultures, 
if not in all cultures. These data might, thus, be considered to support theories 
that hold that perception is a learned phenomenon (7, 20, 29). 

The data could also support theories that consider perceptual organization 
to be at least partially innate (25). The universality of the forms and of their 
homeomorphisms might suggest basic physiological mechanisms in higher pri- 
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mates, making the construction and perception of such forms easy and pleasi 
to the viewer. А psum 
Bos ыс «deca rs in the literature that the cultural milieu influ- 
iut imas = y values and that, in turn, personality values have a significant 
манди, "s yocp the influence of the personality pattern appears to be 
jm dee: n the environmental cues are least definite. 'The forms found to 
her. T ree are relatively simple and definite and so provide definitive 
i. They would, therefore, tend to be little influenced by idiosyncratic 
patterns of culture-specific norms and values. 
ee the hypothesis that culture-fair items are generally based 
керы ipit elementary Nos concepts and that it is the basic topological 
lovee ud bos are sos ed by cultural processes or are found in the ma- 
ттт Map: e cu m It would be of value, therefore, in comparing the 
Meier cni ren from widely varied backgrounds, to use items constructed 
asis of elementary topological properties. 
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DISTRIBUTIONS OF M AND i PARAMETERS FOR RATS 
TRAINED UNDER VARYING HUNGER-DRIVE LEVELS* 1 


Department of Psychology, State University of Iowa 


Joun W. Davenport 


A. INTRODUCTION 


Little information is available in published literature pertaining to the man- 
ner in which the M (asymptote) and i (rate-of-approach) parameters of the 
Hullian exponential learning function are distributed in typical samples of rats. 
In an experiment primarily designed as a replication and extension of Ramond’s 
selective-learning study (5), 104 out of a possible 109 individual plots of 
forced-trial speed data were found to be smooth enough to permit fitting of 
exponential equations. Frequency distributions of the equation parameters are 
here presented. 

Because the major independent variable of the study is food-deprivation 
time, information bearing on the question of whether ; and M vary systemati- 
cally with drive level is also presented. The nature of these relationships has 
gained in theoretical importance since the publication of the 1958 Nebraska 
Symposium on Motivation, which symposium revealed contrary predictions by 
Spence (6) and by Estes (3). According to Spence, response-speed curves 
obtained under different deprivations should show divergence until asymptotes 
are reached and remain parallel after that. From Estes’ assumptions, it is 
predicted that initial divergence will be followed by some convergence before 
asymptotes are reached. In the terminology of the present report, Estes 
predicts that both M and i will be positive functions of deprivation time, 
while Spence predicts that deprivation will affect only M. 

In these predictions, it should be noted, random extraneous stimulation is 
assumed to be present in the experimental situation. If extraneous cues are 
“eliminated” in the manner of Cotton (1), by removing from the data all 
trials on which competing responses occur, Estes predicts M to be the same for 
different deprivations. Spence’s prediction, on the other hand, is essentially un- 
changed by the elimination of extraneous stimulation, except perhaps from some 
ee 
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diminution of differences among mean M values of the varying deprivation 
groups. 


B. METHOD 
l. Subjects 


Ss were 114 adult male rats. Half were albinos of the Sprague-Dawley- 
Holtzman Strain obtained from the Holtzman Rat Company, Madison, Wis- 
consin ; and half were hooded rats obtained from the colony maintained by the 
psychology department, State University of Iowa, Within each strain, $$ were 


2. Apparatus 


Ап elevated-platform apparatus, diagrammed in Figure 1, was employed. 
Essentially it consisted of an enclosed starting alley made of soft pine and two 
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identically constructed aluminum stimulus platforms. The starting alley, cov- 
ered with wire mesh and painted flat black, had inside dimensions two and one- 
eighth inches wide, four and one-half inches high, and 26 and one-half inches 
long. Such dimensions made it impossible for $ to turn around except by somer- 
saulting. Immediately in front of the alley exit was a manually operated, trans- 
parent-glass door. The floor of the alley extended in front of the glass door 
to form the response area. The stimulus platforms, painted a medium gray, 
were on a level three-eighth inch lower than that of the response area, and 
had sidings two and five-eighths inches high. The gap between the front edges 
of the response area and the stimulus platforms was one and three-quarter 
inches, and thus no jumping response or any response involving complicated 
skill was required for $ to cross to the platforms. The platforms and starting 
alley were supported by stems approximately 22 inches above the tabletops on 
which the entire apparatus rested. The platforms were mounted on runners so 
that either platform could be removed to an area behind a curtain. 

Raising of the glass door started a Standard Electric Timer, and the weight 
of the rat’s body on either stimulus platform tripped a microswitch that 
stopped the clock. 

The walls, window, and ceiling of the experimental room were painted 
flat black. Illumination for the stimulus platforms, food cups, and response 
area was provided by a shielded fluorescent lamp located above the response 
area. "The front half of the starting alley was illuminated by beamed incan- 
descent light from a lamp directly above. The only other illumination was 
that provided by a six-watt bulb behind the curtain. 


3. Feeding and Running Schedules 


Hunger-drive levels were manipulated in two different ways: (a) by 
having two groups on the same feeding schedule (and thus equivalent in body 
Weights at feeding time) but being tested at varying numbers of hours since 
feeding; and (5) by adding a third group that differed from the first two 
groups in having lower overall body weight but being tested at a longer dep- 
rivation interval as well. The three- and 22-hour groups were fed for one 
hour at the same time each day. The 41-hour group was given, on every other 
day, an hour feeding and a half-hour feeding separated by four and one-half 
hours. Each § was run every other day. Thus the low- and moderate-drive 
groups were run three hours and one hour before their running-day feedings, 
respectively, while the high-drive Ss were run 41 hours following their half- 
hour feeding. All feedings consisted of dry Purina Lab Chow pellets until the 
third day of experimental training (within the first six trials) when, in order 
to prevent starvation of the 41-hour Ss, it became necessary to employ wet 
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mash in the feeding session most nearly preceding a running session for each 
group. For all three groups after this point, weekly weighing of the Ss revealed 
a very slow increase in body weights amounting to a total increase of approxi- 
mately six per cent over the remaining 50 days of the experiment. 


4. Experimental Training 


The experimental procedure was essentially the same as that used by Ramond 
(5). After six days on the feeding schedule, Ss were given a preliminary 
training period of six days involving habituation to the apparatus and eating 
on the stimulus platforms in direct placements. Following this preliminary 
training and a test feeding to check on drive differences, experimental trials 
began. 

Trials were administered in blocks of three, the first being a choice trial 
with both platforms present and the last two being forced trials with only 
one platform present. The forced trials were scheduled so that, in each three- 
trial block, $ went twice to one side (Side A) and once to the other (Side В). 
The pattern of the trial blocks, then, was always one of the following: AAB, 
ABA, or BAA. For a random half of the animals, Side A was on the right; 
for the others, Side A was on the left. All trials were reinforced, 

On each trial, $ was placed in the starting alley with the glass door down. 
When $ was properly oriented within two inches of the door, the door was 
raised, allowing $ to cross to the stimulus platform and eat from the food 
cup. Two 45-mg Noyes pellets were present in the cup on each trial, and $ 
Was removed as soon as chewing movements were no longer visible, The inter- 
trial interval for an $ averaged about 10 minutes. 

Latencies were recorded on all trials. Competing responses, defined as any 
overt responses interfering with a steady, forward movement from the alley 
exit to the stimulus platform, were noted on all forced trials. Trials on which 
competing responses occurred were eliminated from the data, and speed mea- 
sures for the remaining trials were obtained by taking reciprocals of the 
individual latency measures. 

One three-trial block of trials was given on each of the first four running 
days, two blocks per running day were given after that. In all, 52 blocks 
(104 trials to Side A, 52 trials to Side B) were given to each S. 


5, Curve-Fitting Procedure 


Individual graphs representing forced-trial speeds to Side A as a function 
of trials were plotted for each of the 109 Ss. Five plots were judged to be 
“unfittable.” In the remaining plots, a general trend of curvature from about 
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the fourth point on was identified, and a curve representing this trend was 
drawn by inspection. In most cases, the Hullian exponential curve was sug- 
gested ; in some cases, particularly with three-hour Ss, the measures showed a 
brief period of initial positive acceleration. Next, a maximum (M) was ob- 
tained, by taking the mean speed over the last few trials, or in the few cases in 
which asymptotes were not reached within the 104 trials given, by estimation 
from the general curvature. Next, an extrapolation of the curve to an 
abscissa (N) value was made. In all but nine cases, the N value of zero was 
judged best, and the equation selected was of the form: Speed (8) = М 
(1-10—Y), In the nine exceptional cases, an added constant was employed. 

A table was prepared, giving the value 8 + М corresponding to a given N 
value for various i values. Thus, for example, an $ value on the curve corre- 
sponding to an N of 20 could be divided by JZ, and the і parameter correspond- 
ing to the nearest tabled value of S + M could be obtained quickly. Then 
other S — M values for this i could be used to check on the selection of the 
Various parameters. 

In this curve fitting, relatively infrequent instances of initial positive ac- 

celeration in the empirical data were ignored, as were occasional small clusters 
of points systematically below the general curvature and single points that 
deviated markedly from the others. 
Р Figure 2 portrays the performance a 
ing the highest and lowest i parameters. 
range of i values in terms of learning curves, 
degree of smoothness found with 41- and 22-hour Ss. 
this was characteristic of three-hour Ss. 


nd fitted equations for the two Ss show- 
In addition to indicating the total 
this figure illustrates the typical 
Greater irregularity than 


C. RESULTS? 


: Distributions of the i and M values for the three drive groups are presented 
in Figures 3 and 4. Inspection of separate distributions for hooded and albino 
rats revealed no systematic strain differences in either parameter. 

The i parameter data were evaluated statistically by means of the Kruskal- 
Wallis one-way analysis of variance by ranks (4). The calculated H value is 
4.98 which, for two degrees of freedom, corresponds to a probability value 
between the .06 and .08 levels of significance. A similar р value is found when 
n forced-trial speeds to Side A for the three depri- 


Spence (6). Unlike the data presented here, those 


Bun curves include measures from competing-response trials. Extensive choice-trial 

dene are presented in the original thesis (2); generally these were of limited signifi- 

th е since all three Choice-of-Side-A Curves remain close to the 50 per cent leve 
roughout training. 


2 
г Group curves representing mea 
ation conditions may be found in 
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simple analysis of variance is applied to the data (F = 2.89, df = 2, 101). 
t tests yield a № value between .02 and .05 for the difference between the means 
of the three-hour and 22-hour groups (7 = 2.23, df = 101) and between .05 
and .10 for the difference between the means of the three-hour and 41-hour 
group (2 = 1.80, df = 101). 

Analysis of variance of the M parameters results in a rejection of the over- 
all null hypothesis (F = 13.0; df = 2, 101; р < .001). £ tests show all differ- 
ences between individual means to be significant beyond the .05 level for the 
3-22 comparison and beyond the .01 level for the other comparisons, 

Speed measures on forced trials to Side B are not amenable to the type of 
analysis shown here for Side A because trial blocks in which Ss chose Side B 
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provide only Side A forced-trial data—to maintain the 2:1 ratio within the 
block, the three-trial sequence had to be BAA. The Side B forced-trial mea- 
sures that were obtained in other sequences are generally lower than Side A 
speeds within the same trial-block, but otherwise are similar to the latter in 
increasing monotonically over trials and drive levels. 
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FIGURE 4 
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D. DiscussioN 


Because the primary purpose of this report is to portray i and M distribu- 
tions, question arises as to how well the present measures represent those from 
Populations of rats usually sampled in animal-learning research. The question 
is difficult to answer, but in view of the paucity of evidence (in the present 
Study or generally) showing strain to be an important differentiating factor 
in simple learning studies with rats, and the fact that the present results were 
based on appreciable numbers of both hooded and albino rats of commonly 
used Strains, one can argue that the present data are probably not atypical. 

Any inferences based on the absolute values of the i and М parameters 
Should be made cautiously, since generalized-response strength from Side B 
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trials may have produced values higher than would have been obtained if only 
Side A trials had been given. The median i value in the present study (.020), 
however, is only slightly above the values typically found in equations fitted to 
group data in instrumental-reward experiments. 

Concerning the effects of food deprivation, the present results indicate 
strongly that asymptotic response speed is a positive function of deprivation 
time whether or not competing-response trials are eliminated from the data, in 
contrast to Cotton’s results (1) and in contrast to Estes’ theoretical expecta- 
tions (3). Two methodological differences between the present study and 
Cotton’s should be called to the reader’s attention. First, between-groups vari- 
ation of deprivation time was employed in this study; whereas Cotton tested 
the same subjects at different deprivation levels in a within-subjects design. 
(Although Estes is not explicit on this point, it would appear that his drive- 
stimuli model predicts JZ to be independent of deprivation regardless of 
whether the drive manipulation is between groups or within subjects.) Sec- 
ondly, the feeding schedules and deprivation values differed greatly in the two 
studies; variations in drive level are considerably more extreme in the present 
study, in terms of both body weight and deprivation at times of testing. 

The i parameter data support Estes’ (3) predictions more closely than 
Spence’s (6), since the differences between the three-hour group and the 
other groups in mean i are beyond the .05 level of significance for a one-tailed’ 
test. It seems prudent to regard the findings relating to i parameters inconclu- 
sive, however, in view of the following considerations: (а) all five of the “un- 
fittable" data plots are for three-hour Ss; (b) the three-hour data generally 
are more variable; (c) three-hour Ss make many more competing responses 
(some of which inadvertently may have been included in the present data) and 
persist in making them for a longer portion of the training period than do the 
other Ss; and (d) there is little difference between the i distributions of the 
22- and 41-hour groups, in spite of appreciable differences between their M 
distributions. 

E. Summary 


Hullian exponential learning functions were fitted to the individual speed 
data of 104 albino and hooded rats deprived of food for 3, 22, or 41 hours. 
The measures were obtained on the forced trials that were free from competing 
responses in a selective learning situation. 


Distributions of the М (maximum) and i (rate-of-approach) parameters of 
the fitted equations have been presented. In disagreement with Estes’ drive- 
stimuli model, M is found to be a positive function of deprivation time. Evi- 
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dence pertaining to the relation between i and deprivation time is considered 
inconclusive, but tends to support the Estes theory more closely than the 
alternative offered by Spence. 


1. 


2. 


6. 
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DISCRIMINATION LEARNING OF MIRRORED CUES BY 
RHESUS MONKEYS*! 


Department of Psychology, University of Texas 


W. Lynn Brown, А. A. McDowELL, AND E. M. ROBINSON 


А. PROBLEM 


The capability of the rhesus monkey to learn object-quality discrimination 
Problems by observing the performance of another monkey has been shown 
by Darby and Riopelle (1). Riopelle (2), more recently, has presented evi- 
dence for observational learning of spatial discriminations by the rhesus monkey. 

Granted that the rhesus monkey is capable of learning to discriminate by 
observing the results of the responses of other monkeys, question can be raised 
as to whether or not he is likewise capable of learning to discriminate by ob- 
serving the mirrored results of his own responses. It was this question that the 


Present study sought to answer. 


B. METHODS 
1. Subjects 


Three control and seven whole-body irradiated monkeys served as Ss. These 
Ss were female survivors of an exposure to nuclear radiations that took place 
More than five years earlier. The Ss were sorted into three groups. One group 
contained the three control Ss; a second group contained four irradiated Ss 
that had been exposed to estimated total radiation dosages of 273, 299, or 
355 rem; and the third group contained three irradiated Ss that had been ex- 
Posed to estimated total radiation dosages of 397, 439, or 512 rem. The train- 
ing histories of the Ss were nearly identical and included numerous Wisconsin 


General Test Apparatus (WGTA) tasks. 
2. Apparatus 


The testing of Ss in the current study was done in a modified version of the 
WGTA with the animal-carrying cage serving as the holding cage during 
testing, as shown in Figure 1. 

Mac c 
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FIGURE 1 
A Swe View or THE TEST APPARATUS, THE TEST CAGE, AND THE TESTER 
FOR THE MIRRORED CUE-DISCRIMINATION TRAINING 


S’s view of the mirrored cues is shown in Figure 2. A wood barrier, which 
could be raised to the desired height and held in position by setscrews, was inter- 
posed between S's cage and the test table. A nylon cord was secured to each 
top corner of the wood barrier, and it entered the test table through a hole in 
the top of the wood barrier at a distance of seven inches from the edge. The 
distance between the two points of cord entry measured nine inches. Attached 
to the end of each cord was an eye screw on which diced apple could be impaled. 
A mirror, in which $ could view the table, was placed at the back of the table. 
‘The mirror was pivoted in such a fashion that E could push the top forward 
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FIGURE 2 
Tue MONKEY’S View or THE MIRRORED CUES DURING THE MIRRORED 
CUE-DISCRIMINATION TRAINING 


and reach directly to the test table to reset the problem on any given trial. The 
guillotine door between S and the test table prevented $ from observing E 
as each trial was set. 

3. Procedure 


{ During preliminary training, with the wood barrier down, Ss were trained 
© retrieve the impaled apple from the back of the test table by pulling that 
cord holding the apple. During this phase as well as during subsequent phases 
of the study, the apple was randomly but evenly impaled on the left and right 
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cords. Each S, during this training, was given 24 trials per day to a criterion 
of three successive errorless days. 

During the second phase of training, the wood barrier was raised and the 
ends of the cords were placed at the front of the table so that 8 could view the 
impaled apple only in the mirror. Under this condition, each § was given 24 
trials per day for 22 days on the mirror discrimination of the-cord-holding-the- 
apple from the nonrewarded cord. 

The conditions in the last phase of training were identical with those during 
the second phase except that inverted plastic cups were placed over the ends 
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FIGURE 3 
Tue Per CENT or Errors Durinc Successive Two-Day PERIODS OF PRACTICE ON THE 
Mirror DISCRIMINATION OF A BAITED CORD FROM A NONBAITED CORD 

of the cords. $ was consistently food reinforced if she pulled the cord leading 
to the blue cup and consistently nonfood reinforced if she pulled the cord lead- 
ing to the red cup. Each $ was given 24 trials per day for 12 days on this 
mirror discrimination problem. 

The noncorrection procedure was used throughout all phases of testing, 
and the guillotine door was lowered while each trial was set. 


C. RESULTS 


Treatment of the error scores over successive two-day periods of testing for 
the mirror discrimination of the baited cord from the nonbaited cord, using 
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an analysis-of-variance procedure, yields a practice effect that is beyond the 
.001 significance level. Both the groups effect and the groups-by-practice inter- 
action fail to approach significance. The nature of improvement with practice 
can be seen in Figure 3. 

A similar treatment of the error scores for the mirror discrimination of the 
color cues yields a practice effect that is beyond the .005 significance level, but 
fails to yield any other significant F ratios. Figure 4 shows the nature of im- 
provement with practice on the mirror discrimination of the color cues. 
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THE Рев Cent or Errors Durinc Successive Two-Day PERIODS OF PRACTICE ON THE 
Mirror DISCRIMINATION OF COLOR CUES PLACED OVER THE BAITED AND NONBAITED 
Eye SCREWS OF THE NYLON Corps 


D. Discussion 


The results of the present study show that the rhesus monkey is capable of 
learning to discriminate by observing the mirrored results of his own responses. 
his capability reflects the complexity of peripheral-cue utilization by the 
thesus monkey. During the early trials of mirror discrimination, many of the 
Ss were observed to attempt to reach out directly toward that which was ob- 
Served in the mirror before responding to one of the two nylon cords. Gradu- 
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ally, however, they came to utilize the mirrored image as a visual cue for 
immediate direct response to the appropriate one of the two identical nylon 
cords. 

E. SUMMARY 


Three control and seven whole-body irradiated monkeys, female survivors 
of an exposure to nuclear radiations that took place more than five years earlier, 
served as Ss. All Ss were first trained to retrieve visible diced apple impaled 
randomly on the eye screw of one of two identical pieces of nylon cord. Next 
they learned, beyond the .001 significance level, the mirror discrimination of 
the baited cord from the nonbaited cord. Lastly they learned, beyond the .005 
significance level, the mirror discrimination of color cues placed over the 
baited and nonbaited eye screws of the cords. In each instance, the radiation 
variable and its interaction with practice fails to approach statistical significance. 
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AGE DIFFERENCES IN SPATIAL-STIMULUS 
GENERALIZATION* 


Research Unit on Aging, Veterans Administration Center, Kecoughtan, Virginia 


Вовевт E. CANESTRARI, JR. 


A. INTRODUCTION 


Watson (6) hypothesized that older persons would exhibit less stimulus 
generalization than younger persons. This prediction was based on the con- 
cept that with advancing age there is an increased tendency to ignore irrele- 
vant stimuli and to concentrate on essential activities. Two previous studies 
а, 5), however, оп the effects of age on spatial-stimulus generalization, have 
indicated that the performance of young and elderly adults is comparable. This 
failure to demonstrate differences may have been due to characteristics of the 
task employed to obtain the gradients. The particular technique that has been 
used is a discrimination reaction-time task in which subjects are instructed to 
respond to one stimulus, but not to others that differ in spatial location. In 
this task, to obtain an adequate number of false reactions, subjects have to be 
given a strong set to respond rapidly. Set is a crucial problem when using older 
subjects because they are slower to respond and, perhaps as Basowitz and 
Korchin (2) have suggested, they are more cautious. Indeed, Arnhoff (1) 
found that a large number of his elderly subjects, as contrasted with his younger 
subjects, had error-free performance in this task. He suggested that older sub- 
jects may have a basic difference in task orientation which results in 
slowing down responses to maintain accuracy. Therefore, a task that does not 
use false reactions as a measure might be more appropriate in examining the 
effects of age on spatial-stimulus generalization. Such a task is provided by 
Brown, Clarke, and Stein (3), who have revised the older procedure so that 
Bradients are formed by response tendencies based on differential reinforce- 
ment rather than on false reactions. 

The purpose of the present study is to determine if there are age differences 
in stimulus generalization when a more suitable technique is utilized. 


B. ExPERIMENT Í 
1. Method 


a. Subjects. The subjects are 18 elderly and 18 young subjects, all of whom 
are residents of а VA home. The groups have mean ages of 59.33 and 41.39 
келс i | 
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years respectively. There are no significant differences between the groups in 
intelligence as measured by the vocabulary subtest on Form 2 of the Wechsler- 
Bellevue Intelligence Scale (F < 1). 

b. Apparatus and procedure. The apparatus is similar to the “horse-race” 
apparatus utilized by Brown, Clarke, and Stein (3). Facing the subject is a 
panel with seven lamps spaced at one and one-half inch intervals, Each lamp 
represents a horse. In addition, there are two response keys labeled “win” and 
“lose” respectively. The experimenter can turn on the lamps one at a time in 
any prearranged order. When the lamp comes on the subject, by depressing 
the appropriate key, guesses whether the particular “horse” will win or lose. 
The stimulus lamp then goes off and a sign is illuminated to indicate whether 
the horse has in fact won or lost the race. 

The order of presentation is random, the only constraint being that all 
stimuli are presented an equal number of times. In all, each of the seven lamps 
is presented 30 times, making a total of 210 trials. The win-lose ratio is such 
that the horse represented by the middle lamp wins 80 per cent of the time, 
whereas each of the horses represented by the other six lamps wins only 20 per 
cent of the time. 

The subjects are seated before the screen and are told that they are going to 
take part in a decision-making experiment. The instructions are as follows: 

You see that there are seven lamps mounted in a row in front of you. 
Each lamp represents a horse. When a lamp comes on, you are to guess 
whether the horse represented is going to win or lose the race that he is 
in. It is important to remember that each of the horses never race against 
each other. Think of them as being at seven different race tracks in dif- 
ferent parts of the country. If you рау attention, you will see that some 
horses win or lose more than others and you will be able to guess with 


increasing accuracy as time goes on. Do you understand what is expected 
of you? 


Further clarification is given when necessary. 


2. Results 


An analysis of variance indicates that there is no significant difference in per- 
formance that can be attributed to age alone (F < 1); however, there is a 
significant treatment effect (F = 7.38, p < .01), as well as a significant age- 
by-treatment interaction (F = 3.26, р < .01). Because of the significant inter- 
action, the data for each age group was analyzed separately. The analysis of 
variance of the data obtained from the older subjects reveals that there are no 
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significant differences in the number of "win" responses elicited by the various 
lamps, while the analysis of the performance of the younger group indicates 
that there are significant differences (F = 7.10, p < .01) on this measure. 


3. Discussion 


It is doubtful that the obtained differences can be attributed to age-related 
changes in stimulus generalization. The formation of a generalization gradient 
in this task is dependent on the establishment of a strong set to guess “win” 
to the middle lamp. As can be seen in Figure 1, the older subjects do not 
learn the necessary discrimination. In contrast, the younger subjects do make 
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the discrimination, as evidenced by the peaking of “win” responses to the middle 
lamp. While the age differences in the ability to make the necessary discrimina- 
tion under the 80-20 schedule are of interest, a comparison of age differences 
in stimulus generalization is not possible. This consideration led to a second 
study. 


C. EXPERIMENT II 
1. Method 


Because, as noted, the older subjects do not make the necessary discrimina- 
tion using an 80-20 reinforcement schedule, a 90-10 reinforcement schedule 
was used and the instructions were changed. Subjects are required to guess 
whether a given lamp is “vec” or “not vec." The middle lamp is "vec" 90 per 
cent of the time, while each of the other lamps is "vec" only 10 per cent of the 
time. 

a. Subjects. The subjects are 15 elderly residents of the VA home and 15 
younger subjects. Of the latter, eight are residents of the home and seven are 
hospital patients from the general medical wards. The groups have mean ages 
of 64.47 and 36.33 respectively. "The older group has significantly higher 
Wechsler Adult Intelligence Scale vocabulary scores than do the younger 
subjects (F = 13.83, р < .01). To ascertain the possible effects of intelligence 
on performance, a discrimination score was obtained by subtracting the "vec" 
responses elicited by the Number 5 lamp from those elicited by the middle 
lamp. The vocabulary scores were then correlated with this derived discrimina- 
tion score, holding the effects of age constant by means of a Kendall partial 
rank-correlation coefficient. An obtained r of .003 (nonsignificant) indicates 
that intelligence, as measured by the Wechsler Adult Intelligence Scale vocabu- 
lary subtest, is not related to discrimination performance on this task. 


TABLE 1 
CoMPARISON ОЕ YOUNG AND ELDERLY SUBJECTS ON SPATIAL-STIMULUS 
GENERALIZATION GRADIENTS 


Source of Variance df MS F 

Between Ss 29 
Age Т 360.12 6.93* 
Ss within groups 28 51.90 
Within Ss 180 
Treatments А : 6 813.64 55:7 69* 
Age-by-treatment interaction 6 32.79 2.24* 
Treatments-by-Ss within groups 168 14.59 

Total 209 

*p<.05. 


** p < .001. 
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2. Results 


The analysis of variance presented in Table 1 indicates that there are sig- 
nificant differences in performance between age groups (F = 6.93, р < .05). 
Further, there is a significant age-by-treatment interaction (F = 2.24, p < 
.05). Examination of Figure 2 reveals that the older subjects make the neces- 
sary discrimination under the 90-10 schedule. It can also be seen that the 
older subjects exhibit more stimulus generalization than do the younger sub- 
jects; i.e., the older subjects respond to the peripheral lamps with a greater 
number of “vec” responses than do the younger subjects. 
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3. Discussion 


Whereas earlier investigators of stimulus generalization and age have found 
no relationship between those variables, the present study indicates that stimu- 
lus generalization increases with age. This discrepancy between studies is 
probably related to the utilization of different techniques for obtaining the 
gradients. 

Watson’s prediction of less stimulus generalization in the aged, as con- 
trasted with younger persons, is not verified. While these findings do not 
refute the concept that there is a narrowing of interest and a concentration on 
essential activities with advancing age, they do indicate that these behavioral 
characteristics do not lead to less stimulus generalization in aged persons on 
this particular task. The findings are consistent with those studies, however, 
that indicate that there is an increased susceptibility to the effects of set with 
advancing age [e.g., see (4) ]. The generalization gradient in this task is de- 
pendent upon the frequently reinforced response of “vec” to the middle lamp 
generalizing to the other lamps. Given that a strong set to respond to the mid- 
dle lamp with “vec” is established, the older subjects apparently find it more 
difficult to inhibit this response, when responding to other lamps. 

One final aspect of the data should be mentioned. The gradients presented in 
Figure 2 indicate that the older subjects respond to Lamps 2 and 3 with about 
the same number of "vec" responses. This is in contrast to the performance 
of the younger subjects who show an orderly decrease in “vec” responses as a 
function of the distance from the middle lamp. This difference in performance 
probably contributes to the significant age-by-treatment interaction which is 
obtained. If this phenomena had occurred on both sides of the gradient it 
would have suggested that the older subjects are differentially more susceptible 
to the effects of generalization along the spatial dimension. Given the data 


which are available, however, the significant age-by-treatment interaction is 
not easily interpretable. 


D. Summary AND CONCLUSIONS 


The purpose of this study was to determine whether spatial-stimulus gener- 
alization decreases with advancing age. Previous studies had indicated that the 
performance of young and elderly adults is comparable; however, the technique 
previously employed did not seem suitable for use with older subjects because 
a strong set to respond rapidly has to be maintained throughout the task in 
order to obtain an adequate number of false responses. In the technique used 
in the present study, the gradients are formed by response tendencies based 
on differential reinforcement rather than on false reactions. 
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Two experiments were undertaken. In the first experiment, 18 elderly and 


18 young adults were run under an 80-20 reinforcement schedule, Analyses 
revealed that older subjects do not learn the necessary discrimination under 
this reinforcement schedule. A group of 15 elderly and 15 young adults were 
then run under a 90-10 reinforcement schedule. Analyses revealed that elderly 
subjects do make the necessary discrimination, and exhibit more generalization 
than do the young adults. The data are interpreted as being consistent with 
those of studies that indicate that there is an increased susceptibility to the 
effects of set with advancing age. 


5. 
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FURTHER EVIDENCE FOR THE EXCITATORY PROPERTIES 
OF NONREWARDED CUES*?* 


Department of Psychology, University of Texas 


А. A. McDowzLL anp W. Lynn Brown 


А. PROBLEM 


McDowell and Brown (2) have presented evidence that argues for the 
reality of excitation to nonrewarded cues as a mechanism of discrimination 
learning. Specifically, they have shown that the prepotent mechanism of learn- 
ing for rhesus monkeys in response-perseveration learning set to nonrewarded 
cues is behavioral excitation of response to previously unrewarded cues. 

Because such findings disagree with the limited role assigned to the results 
of nonreward by duoprocess theories of learning, it is important to demon- 
strate replication with an independent group of Ss. Such replication was the 


purpose of the present study. 


B. MATERIALS AND METHODS 
1. Subjects 


body irradiated monkeys served as Ss, These 


Four control and eight whole- 
o nuclear radiations that took place 


Ss were female survivors of an exposure t 
more than four years earlier. For statistical assay of the radiation variable, the 
four control Ss constituted one group. Four irradiated Ss which had been 
exposed to estimated total radiation dosages of 273, 299, or 355 rem constituted 
and four irradiated Ss which had been exposed to estimated 
total radiation dosages of 397, 439, or 512 rem constituted the third group. 
The training histories of the Ss were nearly identical and included numerous 


Wisconsin General Test Apparatus (WGTA) tasks. 


а second group; 


2. Apparatus 

e in a modified version of the 
the holding cage during 
placed 12 inches apart, 


The testing of Ss in the current study was don 
WGTA with the animal-carrying cage serving as 
testing. A stimulus tray holding two food wells, 
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center-to-center, was used. The stimuli for testing were 336 test objects 
differing in multiple dimensions: i.e., in size, shape, and color. The pairings 
and order of presentation were rerandomized every seven days. 


3. Procedure 


Each $ was presented with 24 object-quality discrimination problems each 
day for 44 days. Two trials were given on each problem. On the initial trial 
of each problem, $ found zo food under whichever of the two stimulus ob- 
jects she displaced from a food well. On the second trial of each problem, S 
was consistently food rewarded if she displaced the object displaced during 
the initial trial. The reinforced objects on the second trials of successive 
problems were varied aperiodically, but evenly, between right and left 
positions. 

Following 44 days of testing, two matched groups were selected from 
among the 12 Ss. The basis of selection was the number of error scores during 
Days 41 to 44. Each of the matched groups contained two $$ from each of the 
relative radiation-dosage groups. Then, these matched groups were given eight 
days of critical testing designed to elucidate the mechanism of learning during 
the first 44 days of testing. 

During the critical-test period, as in the former study (2), two procedures 
were employed. Each procedure involved two-trial problems and each pro- 
cedure failed to reward whichever of the two stimulus objects $ displaced on 
the initial trial of each problem. On the second trial of each problem, under 
Procedure A, the object to which response was made on the initial trial was 
paired with a novel-stimulus object, and response to the object to which 
response had been made initially was rewarded. It was reasoned that if Ss had 
learned to approach the nonrewarded object approached on the initial trial, 
they should suffer minimal performance decrement under this condition of 
testing. On the second trial of each problem, under Procedure B, the object 
to which response had not been made on the initial trial was paired with a 
novel-stimulus object, and the novel-stimulus object was rewarded. The con- 
jecture was that if Ss had learned to inhibit response to the object not ap- 
proached on the initial trial, they should suffer no performance decrement 
under this condition of testing. 

Ss of one of the two matched groups were first tested on 24 problems per 
day for four days following Procedure A and, then, on 24 problems per day 
for four days on Procedure B. 8s of the other matched group were given similar 
testing, but with Procedure B during the first four days and with Procedure 
А during the last four days. 
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C. RESULTS 


Statistical analysis of the data for the Ss of the three relative radiation- 
dosage groups over the 44 days of training, using an analysis-of-variance pro- 
cedure, yields a practice effect which is beyond the .001 significance level (F= 
44.48, df = 10, 90), but no other significant F ratios. In other words, Ss 


improve with practice. 
Figure 1 shows the per cent of errors for the Ss of each of the two matched 
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groups during successive four-day periods of testing. The first 11 periods con- 
stituted the training phase; and the last two periods, the critical-test phase. 
Group 1, during the critical-test phase, was given Procedure A followed by 
Procedure B. Group 2 was given Procedure B followed by Procedure A. To 
reiterate, on the second trial of each problem under Procedure A, the nonre- 
warded object to which response was made on the initial trial was paired with 
a novel-stimulus object, and response to the former was rewarded. On the 
second trial of each problem under Procedure B, the object to which response 
on the initial trial had not been made was paired with a novel-stimulus object, 
and response to the latter was rewarded. 


Treatment of the error scores during the cr a crossover 


itical-test phase, using 
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analysis-of-variance procedure (1), yields a difference between procedures 
that is beyond the .001 significance level (F = 75.81, df = 1, 10). Perform- 
ance during Procedure A is superior to performance during Procedure B re- 
gardless of when Procedure A is given. In other words, the Ss learn to approach 
the objects to which response is not rewarded on the initial trials of each prob- 
lem and show only a chance tendency to avoid the objects to which response 
was not made during these same initial trials. 


D. DiscussioN 


The findings of the present study are in direct accord with those previously 
reported by McDowell and Brown (2). They show again that the prepotent 
mechanism of learning in response-perseveration learning set to nonrewarded 
cues is behavioral excitation of response to previously nonrewarded cues. 

"These findings render even stronger the argument against the limited role 
assigned to the results of nonreward by duoprocess theories of learning. In 
other words, while not denying the possibility of inhibitory properties of non- 


rewarded cues, they show that, under special circumstances, nonrewarded cues 
can possess excitatory properties. 


E. Summary 


Four control and eight whole-body irradiated monkeys, the female survivors 
of an exposure to nuclear radiations that took place more than four years 
earlier, were trained for 44 days on response-perseveration learning set to 
nonrewarded cues. Next, followed eight days of testing with two matched 
groups of six Ss each designed to elucidate the mechanism of learning during 
the first 44 days of testing. Analysis of results, for eight days of critical testing, 
shows (beyond the .001 significance level) the prepotency of approach to the 


initially approached but nonrewarded cue over inhibition of approach to the 
object to which response was not made on 


the same trial: і.е., nonrewarded 
cues in respons 


e-perseveration learning set possess excitatory properties. 
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THE TRAPEZOIDAL ILLUSION AS A FUNCTION OF AGE, 
INTELLECTUAL STATUS, SIZE CONSTANCY, AND FORM 
DISCRIMINATION* 


Department of Psychology, University of Adelaide, South Australia 


R. RAJALAKSHMI AND М. A. JEEVES 


А, INTRODUCTION 


According to a report by Allport and Pettigrew (1), Zulu and South 
African children differ in their experience of the Ames trapezoidal illusion: 
Le. in their perception of oscillatory motion when a trapezoidal frame is 
rotated on an axis that is central and parallel to its ends. These investigators 
attribute the difference to cultural factors, such as “object connotation” in the 
perception of “windowness” under these conditions. 

The cultural interpretation, however, may be questioned on the basis of 
Allport and Pettigrew’s own results, As they pointed out, the occurrence of 
the illusion is not an all-or-none affair for any of the groups studied and, under 
optimal conditions, the difference noted disappears. The illusion is also possibly 
related to other factors, such as size and shape. This is suggested by the ob- 
servation that, within the same cultural groups, it occurs with minimal fre- 
quency in binocular tests of “size constancy” carried out at a distance of 10 
feet and by the further observation that it increases with urbanization, per- 
haps because of greater familiarity with geometrical forms. The view that size 
and shape may be the most crucial variables involved has also been expressed by 
Slack (5), whose conclusion is based on similar though not on identical 
grounds. 

"These considerations led us to conclude that the occurrence of the trape- 
Zoidal illusion may be associated with the degree to which form perception has 
developed and that it may also be related to size judgments: ie, with the 
tendency to overestimate or to underestimate size, which tendencies are de- 
Partures from veridical perception and facilitate the appearance of the illu- 
sion. Because it seems plausible that both variables may vary with age or with 


intelligence or with both, the phenomenon can be expected to show differences 
rd either to age or to intelligence (3). Further- 


between groups varying in rega rth 
more, such differences may be expected to diminish or vanish under conditions 


e- 
d in the Editorial 
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that would lessen the efficiency of perception, such as restriction of the visual 
field. | | І | 
In view of the foregoing, the present studies were designed to reinvestigate 
the phenomenon as a function of age, intelligence, size constancy, and form 
discrimination. 
B. METHOD 


1. Subjects 


‘Three groups of 20 Ss each were used. Group I, consisted of primary-school 
children, age 7 to 9 years; Group II, of school children, age 11 to 14 years; 
and Group III, of retarded children attending special opportunity classes, 11 
to 14 years, with mental ages from 7 to 9 years. An additional group of 56 
Ss was used to investigate the effects of prior presentation of a rectangular 
frame on the occurrence of the illusion with the trapezoidal frame (see 
'Table 6). 

2. Apparatus 


Every $ was required to participate in the three experimenta] tasks: (a) the 
perception of the trapezoidal frame in motion, (5) the matching of the size of 
a distant triangle to that of a nearby triangle, and (c) the discrimination of 
tachistoscopically presented forms. The first two tasks were administered in 
one session and the last in a second session, Each session lasted about 15 minutes. 

The dimensions of the trapezoidal frame were as follows: parallel edges, 
9 and 12 inches; the distance separating the edges, 13 and one-half inches. The 
speed of revolution used was approximately three and one-half rpm. 

Three experimental conditions, each providing different degrees of restriction 
of the visual field, were used. Every $ was asked to view the movement of the 
frame binocularly (B) ; monocularly with either the right eye (MR) or with 
the left eye (ML) ; and monocularly with the eye not previously used, but with 
its nasal field occluded by the use of optician’s glasses and with only the tem- 
poral field in view: i.e., temporal right (TR) or temporal left (TL). As the 
first and the fourth condition, the binocular condition (B) was administered 
twice to each § (to rule out possible effects of prior experience and practice). 


3. Procedure 


The conditions, presented in one or another of the following orders, were 
assigned at random to the Ss: (а) B, MR, TL, B; (b) B, ML, TR, B; (с) 
B, TR, ML, B; and (4) B, TL, MR, B. 

At the start, E pointed to the frame and asked S, “What does it look like?" 
and §’s response was recorded. 8 was then seated on a chair at a distance of 
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10 feet from the frame and was asked to lean back and to assume a comfortable 
posture, after which (to minimize head movements) his forehead was strapped 
to the chair as it was suspected, from reports made in preliminary studies, that 
such movements might affect S’s experience of the illusion. Further, restricting 
the head movements was considered necessary for making the visual occlusions 
effective. S was asked to keep looking at the center of the frame, as preliminary 
studies had suggested that, by trying to keep looking at the top corner of the 
longer edge, one could arrest the illusion. 

The revolution of the frame was always started from the same position : 
i.e., with the frame perpendicular to $'s line of sight and with the longer edge 
to his right. $ was then given a toy windmill and the following instructions: 

When I turn the switch, this frame will begin to move. I wish you to 
keep moving this windmill the same way as the frame appears to move: 


ie, round and round like this (demonstration of circular motion), if 


it moves round and round ; backwards and forwards like this (demonstra- 
tion of oscillatory motion), if it appears to move backwards and forwards; 
and up and down like this (demonstrating), if it sways up and down; or 
in any other way it might move. 


Care was taken to ensure that $ understood the instructions before proceeding 


with the experiment. 

S was then presented successively with the four experimental conditions, 
each of which was presented for exactly two minutes as determined by a stop- 
watch. A pause of 30 seconds was given between successive conditions. S’s 
movements of the windmill were followed carefully and any change in the 
type of movement was recorded, together with its time of occurrence. A few 
Preliminary checks with the Ss from whom detailed verbal reports were ob- 
tained and checks between simultaneous recordings by two Es showed this to be 
a reliable and convenient way of perceiving and recording S’s experience. 

a. Size match. The apparatus for size match was similar to that described 
by Carlson but differed in the following respects (2). The stimuli were 
isosceles triangles (altitude to base ratio, 1.33). There was no mechanical 
knob that could be manipulated by 5. E made the adjustments by the use ofa 
lever. The altitude of the standard was three inches. 

The triangles were placed on tables at S’s eye level. The standard was 
placed at 10 feet from S; the variable, at 20 feet. The stimulus triangles were 
Separated by an angular distance of 20° and were perpendicular to the line of 
vision, Every S was given four trials; two practice trials and two test trials, 
the first being an ascending trial and the second a descending trial (in both 
Cases). 
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b. Tachistoscopic form discrimination. The task consisted of the identifica- 
tion of the odd figure in a set of five stimulus figures tachistoscopically рге- 
sented for four seconds. $ was required to make 21 of these discriminations. 
Further details have been described elsewhere (4). 


C. RESULTS AND Discussion 


The results of the experiments on the trapezoidal frame are shown in Table 
1. It can be seen that the occurrence of the illusion does not differ between the 


TABLE 1 
NUMBER oF S’s REPORTING ILLUSION IN DIFFERENT GROUPS AND CONDITIONS 
Groups of Ss BY MR or MI! TR or TL: B* 
I 3 17 15 4 
II 3 16 18 2 
III 4 16 17 4 


* Binocular. 
t Monocular, right or left eye. 
* Monocular, temporal right or temporal left, 


experimental groups, but does differ between the binocular and monocular con- 
ditions. Also, prior experience of the illusion under the two monocular condi- 
tions is seen not to affect subsequent Performance under the binocular condi- 
tion. 

It was found that the perception of the illusion once it occurred was 
continuous (C) in some cases and discontinuous (D) in others; that is, it fluc- 
tuated between oscillation and rotation. 

From results shown in Table 2 it can be seen that, although there are no 
differences between the three groups, the illusion is experienced as more con- 
tinuous under the two optimal conditions. Perhaps this is to be expected as a 
result of the restrictions of the visual field and the consequent reduction in 


TABLE 2 
ТҮРЕ OF ILLUSION IN DIFFERENT Groups AND CONDITIONS 


B MR or ML TR or TL B 
Group of 5з  C* p! с р с р с D 
I 1 2 8 9 12 3 0 4 
II 0 8 14 2 17 1 0 2 
IH 0 са 1 5 14 3 2 2 
Total 1 9 33 16 43 7 2 А 


* C — continuous. 
t D = discontinuous. 
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conflict between cues supporting illusion and those supporting veridical 
perception. There is a similar tendency for the duration of the illusion to in- 
crease with restrictions of the visual field, as shown in Table 3. 


T TABLE 3 
EAN DURATION (IN SECONDS) OF ILLUSION UNDER THE DIFFERENT CONDITIONS 
Groups of Ss B MR or ML TR or TL B 
I 26 77 81 36 
II 7 99 88 22 
ш 57 100 102 БЫ 


Table 4 gives the per cents of Ss in each group reporting “windowness” 
of the frame. It would appear that the perception of windowness has nothing 
to do with the experience of the illusion. To determine whether the nonreport 
of windowness was due to difficulties in verbalization, Ss who failed to describe 
the frame as a window were asked (at the end of the experiment) whether 
the frame did not look like a window: “Look at this again, doesn't it look 
like a window?” Most of the Ss, mainly in the retarded group, would not agree 
and some characterized the suggestion as silly. 


TABLE + 
Per CENT REPORTING WINDOWNESS OF THE FRAME 
Illusion Illusion 
Group of Ss reported not reported 
I 100 90 
п 100 100 
ш 50 38 


our Ss report the illusion under the bin- 
ocular condition less frequently than did those of Allport and Pettigrew С» 
The possibility that, in the latter case, the prior presentation of the rectangular 
frame might have influenced the results was investigated by running another 
experiment presenting first the rectangular frame and then the trapezoidal 
frame with two additional groups of normal Ss: one group each at the two age 
levels studied. Only the binocular condition was used. The results are pre- 
sented in Table 5. There it can be seen that prior presentation of the rectan- 
gular frame has no effect on the experience of the illusion with the trapezoidal 
frame. It must be mentioned that in this experiment the Ss who described the 
rectangular frame as a “window frame” subsequently described the trapezoidal 
frame as a window with sides not straight; ie. as а “window with sides 
crooked,” as a “slant window,” “like one used on the stage,” etc., showing that 


From the data, it will be seen that 
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they perceived clearly the difference between the two shapes and particularly 
the nonrectangularity of the trapezoidal frame. 

As the administration of the task in our experiments was different from that 
used by Allport and Pettigrew (1), a group of 10 Ss was subjected to the con- 
ditions employed by Allport and Pettigrew. Again, only two of the 10 Ss were 
found to report the illusion. It was considered that the difference in the num- 
bers of Ss reporting the illusion in the two studies may be due to the fact that 


TABLE 5 
EFFECT OF PRIOR PRESENTATION OF RECTANGULAR FRAME 


Number reporting 


illusion with Per cent Per cent 
rectangular trapezoidal in this in first 
Age groups N frame frame experiment experiment 
7 to 9 years 20 0 4 20 20 
11 to 14 years 36 0 8 22.2 20 


the data of Allport and Pettigrew were based on verbal report whereas ours 
were not. We found that some of the Ss, 


latory motion, did perceive an occasional 
indicated by the turns they made in the w 
were included by Allport and Pettigrew 
were not so classified by us. 

a. Size match. To in 
illusion, comparisons we 
illusion under the marg 


while not perceiving a clear-cut oscil- 
turn in the direction of rotation, as 
indmill. It is possible that such cases 
in the illusory group, whereas they 


vestigate the relation between size constancy and the 
re made (in each group) of those who experienced the 
inal condition and of those who did not experience it 
under optimal conditions. 'T'he data are presented in Table 6. The only signifi- 


TABLE 6 
SIZE MATCHES 


Conditions in which 


Size match 
Group of $s illusion reported Ascending Descending Difference 

I All 3.0 3.83 183 

None 2.80 3.50 70 

п АП 2.97 3.70 73 
None 2.80 3.20 4 

ш All 2.97 3.47 E 
None 340 3.50 ET 


cant observation appears to be that the difference between size matches under 
ascending and descending trials is greater in the illusory group than in the non- 
illusory group. This result suggests a greater susceptibility to field effects in 
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the illusory group. From the nature of the data, it is evident that if such effects 
do operate they must do so in interaction with other variables. The small num- 
ber of Ss involved in the comparison should, however, be pointed out. 

b. Tachistoscopic form discrimination. The data on tachistoscopic form dis- 
crimination are presented in Table 7, which table shows no consistent relations 
among the variables studied. 

TABLE 7 
Tacuistoscopic Form DISCRIMINATIONS 


Average Number of Times Odd Stimulus 
Correctly Reported aiit 
By Ss who saw illusion By Ss who saw no illusion 


Group of Ss under all conditions under any condition 
I 8.7 13.1 
II 15.7 15.5 
ш 6.3 43 


D. SUMMARY 


The results of these experiments are ло? consistent with the hypotheses made 
at the onset of this investigation; namely, that the occurrence of illusion may 
be related to one or more of the variables of age, intellectual status, size con- 
Stancy, or form perception. 

On the other hand, we have failed to obtain evidence in support o 
object-connotation theory advanced by Allport and Pettigrew. Also, we have 
failed to verify Slack's suggestion (5) that perception of the nonrectangularity 
of the trapezoid may be the crucial factor. We find that prior presentation of 
the rectangle has no effect on experience with the trapezoid, although such 
Presentation must be considered to bring into focus the nonrectangularity of 
the latter, 

Thus, the results of the present investigation fail to provide empirical sup- 
Port either for the hypotheses advanced initially by the present authors or for 
the theoretical suggestions made by Allport and Pettigrew on the one hand 
and by Slack on the other. There is some suggestion from the experiment on 
Size constancy that susceptibility to field effects may be a significant factor. 


f the 


REFERENCES 


l. Attport, С. W., & PETTIGREW, Т. F. Cultural influence on the perception of mee 
ment: The trapezoidal illusion among Zulus. J. Abn. @ Soc. Psychol., 1957, 55, 
104-113. 

2 CanLsoN, V. R. Overestimation in size constancy judgments. 
1960, 78, 199-213. 


Amer. J. Psychol., 


148 JOURNAL OF GENETIC PSYCHOLOGY 


3. JENKIN, N., & FEALLocK, S. M. Developmental and intellectual Processes in size 
distance judgment. Amer. J. Psychol., 1960, 73, 268-273. 

4. RAJALAKSHMI, R., & Jeeves, М. A. Changes in tachistoscopic form discrimination 
as a function of age and intellectual status, J. Gerontol., 1963, 18, 275-278. 

5. Stack, C. W. Critique on the interpretation of cultural differences in the percep- 
tion of motion in Ames's trapezoidal window. Amer. J. Psychol., 1959, 72, 127- 


131. 
Department of Biochemistry Department of Psychology 
Faculty of Science Adelaide University 
M. S. University of Baroda Adelaide, South Australia 


Baroda, India 


The Journal of Genetic Psychology, 1965, 106, 149-156. 


DISCRIMINATION LEARNING AND REVERSAL LEARNING 
IN CHILDREN AS RELATED TO PERFORMANCE 
ON CERTAIN WISC ITEMS AND ON THE 
GOODENOUGH DRAW-A-MAN TEST* 


Department of Psychology, University of Adelaide, South Australia 


R. RAJALAKSHMI AND M. A. JEEVES 


A. INTRODUCTION 


In psychological research, the increasing emphasis on comparative studies of 
different species needs no justification. One has only to consider the outstanding 
contributions that such studies have already made towards a basic comprehen- 
sion of perception, maturation and experience, and relations between behavior 
and brain function and structure. 

With the emphasis on the comparative standpoint, more and more species 
are being brought into the psychological laboratory and we are faced with the 
task of developing standards of comparison for different species with regard to 
psychological characteristics, such as learning ability. The difficulties in evoly- 
ing such standards have been well brought out by Nissen (8) and by Harlow 
(3) ; but in the absence of explicit assumptions, covert assumptions easily may 
be made regarding the nature of some of the standard learning procedures used, 
For instance, discrimination learning has been used in a wide variety of species 
ranging from invertebrates to elephants, monkeys, and man; and it would be 
only too easy to assume that discrimination learning is a measure of learning 
ability, an assumption that is still to be empirically verified. However, if this 
were the case, we should expect gross differences in discrimination learning 
between species with wide phyletic separation. But comparisons of this kind are 
difficult to make because of factors such as inherent differences in the sensori- 
motor capacities of different species, the relation of the same to the experi- 
mental task, and motivation. For instance, certain data on discrimination learn- 
ing by the isopod (16) show this animal to be.in no way inferior to higher 
species, but the resemblance turns out to be superficial when we consider that 
the task used consists of avoiding a light stimulus, a task that is linked to the 


reflex repertoire of the animal and is therefore i 


different from the situation in 
which a rat is expected to learn the discrimination between a triangle and а 
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circle. Also, the ontogenetic point at which learning is tested well may obscure 
the picture: witness, for instance, the considerable overlapping in discrimina- 
tion learning in rats and children to be found in some of the data reported. 
For instance, in our own studies, 40 per cent of a group of rats and more than 
50 per cent of a group of children failed to reach criterion in an arbitrary num- 
ber of 60 trials on the same task. 


Some suggestion that discrimination learning may be correlated with intel- 
ligence derives from the studies of House and Zeaman (5, 6) who report a 
wide difference in discrimination learning between normal and retarded chil- 
dren even when the two groups are matched with regard to mental age. How- 
ever, this suggestion has to be treated with some reservation because of the 
lack of generality of such differences between normals and retardates in a va- 
riety of tasks studied in this laboratory (11). On statistical considerations, 
comparisons of extreme groups can be expected to magnify existing relation- 
ships even when they are slight (1). More extensive studies covering the mid- 
dle range as well are needed to establish a firm relationship. 


At least some of the difficulties involved in interspecies comparisons of dis- 
crimination learning do not apply to reversal learning, for the initial discrimi- 
nation learning ensures that the animal has the requisite sensory apparatus and 
perceptual capacity. In a sense, the initial discrimination equates organisms 
with respect to preliminary training. If this be so, 
reversal learning to have greater significance than differences in discrimination 
per se. Perhaps it is also relevant to point out that performance in discrimina- 
tion learning begins at a chance level, but that perform 
starts well below chance making for a greater variability in performance. In 
this connection, it is to be noted that rate of improvement in reversal learning 
has been studied in a number of species, such as isopods (16), fish (19), ca- 
naries (10), rats (11), cats (17), and primates (4, 13, 14) ; and, although 
the data presented do not admit direct comparisons, Kendler (7) points out 
that their trend suggests an improvement with phyletic ascension. 


In view of the wide use of both discrimination-learning and reversal-learning 
procedures it was decided to investigate systematically their relative efficiency 


as measures of learning ability in children, This was done by studying the cor- 


relations of discrimination and reversal measures with other measures obtained 


from two standard tests of intelligence: namely, the Goodenough Draw-A- 
Man 'Тезї (2) and certain items from the Wechsler Intelligence Scale for 
Children (18). 


we can expect differences in 


ance in reversal learning 
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B. METHOD 
1. Subjects 


The subjects were pupils of an Infant School and belonged to two different 
age groups: (a) Thirty-seven 7- to 8-year-old children, and (5) twenty-seven 
5 and one-half- to 6-year-old children. 


2. Experimental Tasks 


a. Visual discrimination. There were two pairs of stimulus figures. The 
first pair (15) were pictures of a dog and a cat taken from the Binet (M, 
111-6:3) ; the second pair were black vertical and horizontal lines against a 
white background. 

b. Draw-A-Man Test and WISC items. The children were tested on the 
Goodenough Draw-A-Man Test and on the following WISC items: block de- 
sign, mazes, and digit span. The block design was included as a general test, 
the maze test was included because of its superficial resemblance to maze tests 
used with animals, and the digit-span test was included because attention and 
immediate memory are advanced as possible causes of children’s failure to learn 
the discrimination (18). The scores on the three WISC items were converted 
to scaled scores and the total scaled score on these three items was obtained 
for each subject. 


3. Apparatus 


‘The apparatus used was a modification of that described by House and Zea- 
man (5, 6). Two aluminium cups of two and seven-eighths inches in diameter 
were fitted into circular holes two and one-half inches apart made in a rectan- 
gular biscuit tray (834” X 1134”) that formed the lid of a light wooden box 
(834 X 1134" X 434”) enclosed in a cardboard case. The stimulus figures 
were painted on wooden squares (4” X 4’) that covered the cups appropri- 
ately at the time of the experiment. Record sheets, stopwatches, etc., could be 
kept in the box under the tray and the box formed a convenient kit to carry 


to the schools. 
4. Procedure 


The apparatus was placed on a kindergarten table with the subject and the 
experimenter seated on opposite sides and a plywood screen placed between the 
subject and the stimulus figures and lifted when stimulus choice had to be 
made. A noncorrection procedure with candy as reward was used, this being 


essentially the same procedure as that in House and Zeaman’s study. 
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The learning trials were continued either to a criterion of 10 consecutive 
correct choices or for 30 trials. If the 30th trial was wrong, the session was 
concluded. If it was correct, the trials were continued either until the next 
error was made or until the criterion was reached. 

The subjects were first given the “dog-cat” discrimination followed by the 
horizontal-vertical discrimination. Those who learned the first discrimination 
within two sessions were given the second task. Reversal was introduced only 
in the second task and was effected as soon as the discrimination was learned 
and was given in the same session. 


C. Resutts AND Discussion 


In terms of the preceding measures and at the two age levels, Table 1 pro- 
vides a comparison of subjects who learned and those who did not learn the 
first discrimination within 60 trials. It can be seen that discrimination learning 
improves with age. It would appear that intelligence plays a role in discrimina- 
tion-learning ability at younger age levels, but ceases to do so after a certain 
level of intellectual development is reached. The failure of some subjects in 


the older group to learn the discrimination appears to be due to factors other 
than intelligence. 


The data on reversal of the second discrimination are summarized in Table 2. 
It must be pointed out that fewer subjects participated in this part of the ex- 
periment, as all those who did not learn the first discrimination within 60 
trials were not given the second task. 

The differences in WISC scores were found to hold u 
sons were made with regard to the block-design score on 
be nonsignificant with regard to scores on the other two 
and digits. It appears that the ty, 
digit-span test does not enter as 
reversal learning. 


p when the compari- 
ly, but turned out to 
tests: namely, mazes 
pe of immediate memory that is tested by the 
a crucial factor into either discrimination or 


Table 2 shows that differences in reversal learning are associated with dif- 
ferences in test performance in spite of the groups being 


highly selected, par- 
ticularly in the case of the younger group, a factor that can be expected to 
minimize existing relations. $ 


To determine whether or not failure to discrimin 
to the stimulus figures, some of the 5 and one-half- 
learn the discrimination were asked to identify the stimulus figures from the 
Binet card of animal pictures. Although a considerable time interval had 
elapsed after the experiment, two of the nine subjects so tested could 


`p, 
ate was due to nonattention 
year-olds who had failed to 


identify 


е 
ТАВІЕ 1 
DATA ON DISCRIMINATION LEARNING AND TEST Scores 
Number and 
Number and per cent 
per cent failing to 
learning in learn in Mean scaled score on WISC 
60 trials 60 trials block design, mazes, and Mean score on Goodenough 
Age (Group I) (Group II) digit-span B Draw-A-Man Test 
in years N N % N KA Group I Group II t Group 1 Group II t 
55-6 27 14 52 13 48 314 247 2.746* 10.4 74 2.931%* 
7 -8 37 27 73 10 27 32.0 29.8 ns. 15.9 16.1 n.s. 
* Significant at the .05 level. 


** Significant at the .01 level. 
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Number failing to o 
reaching reach T 
criterion criterion [2] 
Median in median in median DE 
number number number t 
Age of trials to of trials of trials WISC scores H 
in years N criterion (Group I) (Group II) Group I Group II t PWISC/reversal e 
ч 
515-6 13 10 7 6 34.3 26.8 2.206* .56* а 
7 -8 24 3 17 7 34.4 27.4 3.441** 5698 g 
* Significant at the .05 level. © 
** Significant at the .01 level. © 
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both correctly. Four subjects could identify one correctly, and three subjects 
could identify none correctly. All the subjects were able to pass the Binet-form 
discrimination tests (M, IV, 6, 1). 

‘These nine subjects were then given a third session with the same task (dis- 
crimination between the figures of a dog and a cat). Five of them learned the 
discrimination. The remaining four were required to discriminate three-dimen- 
sional models of a dog and a cat (taken from the Binet-test materials (L, IV, 
2) and glued on to blank squares). Only one learned this three-dimensional 
discrimination in two more sessions of 30 trials each in spite of the apparent 

novelty of the stimuli” and in spite of their three-dimensional nature. These 
observations appear to be at variance with those reported by Zeaman and House 
(5, 6). 

We sought to test the hypothesis that intelligence may play a greater role in 
discrimination learning at younger-age levels, and hence repeated the experi- 
ment with 60 five-year-olds. Only one third of these subjects learned the dis- 
crimination within 60 trials, as compared to about one half of our 5 and one- 
half-year-olds and three fourths of our 7-year-olds. 


D. SUMMARY 


We examined the relative efficiency, as measures of learning ability, of dis- 
crimination learning and reversal learning. The results indicate that intelli- 
gence, as measured on certain WISC items and оп Goodenough's Draw-A- 
Man Test, is more highly correlated with reversal learning than with discrimi- 
nation learning. While discrimination-learning scores correlate significantly 
with intelligence scores at the 5 and one-half- to 6-year-old level but not at an 
8-year-old level, reversal-learning scores correlate significantly at both age 


levels. 
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INFLUENCE OF EARLY EXPERIENCE AND AGE ON 
EXPRESSION OF AFFECT IN МОМКЕҮЗЅ* 1 


Michael Reese Hospital, Chicago, Illinois 


PHILLIP C. GREEN 


A. PROBLEM 


As far back as the late 1930s investigators, such as Yerkes and Yerkes (8), 
Haslerud (3), and McCulloch and Haslerud (6), investigated the nature of 
fear in chimpanzees. Considerable age differences were found in responses to 
a variety of planometric and stereometric forms; young animals showed greater 
avoidance of animate than of inanimate objects, while adults demonstrated 
reluctance to approach either class of objects. A decade later, Hebb (4) pre- 
sented evidence for "spontaneous" fear in response to an array of visual stimuli 
that included whole and dismembered animal forms. Fear was interpreted by 
Hebb as an avoidance response the strength of which is determined by the 
amount of discrepancy between the object or situation in its familiar pattern 
and the same object seen in an unfamiliar guise. 

More recently, Butler (1) and Harlow (2), using monkeys, showed that 
operant levels, established in a visual-exploration apparatus by adults and 
infants in order to maintain contact with various incentive conditions, varied 
with their apparent attractiveness. In the same laboratory, Mason and Green 
(5) tested adult monkeys in an approach-avoidance situation using animal 
replicas as stimulus objects and found that affective behavior varied directly 
with the extent to which the stimulus object approximated the animal form. 
"That is, when affective responses were elicited from a particular stimulus class, 
the more lifelike the stimulus, the more intense the response. 

The present study attempts to assess the influence of differing early experi- 
ence and of age on the reaction of monkeys to stimuli previously ordered by 


human observers for degree of realism. 


B. METHOD 
1. Subjects 


Ss were 23 monkeys including 17 M. mulatta, five M. speciosa, and one M. 
irus. Six juvenile rhesus monkeys (three males and three females) were 
——— 
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separated from their mothers at birth and reared in individual cages. oe 
juvenile rhesus males, also laboratory-born, were reared in an manna 
illuminated environment permitting patterned vision but no visual movement. 
These Ss were maternally reared for the first four and one-half months of life 
and then housed alone for an additional three months. Of the remaining eight 
juveniles (seven females and one male), three were rhesus monkeys апа the 
remainder were stump-tail macaques. All were feral; i.e., they were (pre- 
sumably) born in the wild and had been maternally reared for at least the first 
eight months of life. All adults (three males and four females) also were 
feral; i.e., they were wild-born and sexually mature. None of the Ss had re- 
ceived prior testing in an approach-avoidance task. Estimated mean ages at the 
time of testing were as follows: (а) maternally separated juveniles, two years} 
(5) dark-reared juveniles, one and one-half years; (c) maternally reared 
juveniles, one and one-half years; and (4) feral adults, five years. 


2. Apparatus 


The test unit consisted of two linearly connected chambers: one for animal 
observation; the other, for programmed delivery of stimulus objects, The ob- 
servation chamber measured 25 inches wide by 76 inches long by 25 inches 
high, while the stimulus-delivery chamber was 25 inches wide by 66 inches 
long and 25 inches high. The chambers were separated by a movable opaque 
screen and a sheet of plexiglas through which a hole three inches in diameter 


had been cut to enable the S to retrieve food and to manipulate the stimulus 
objects. 


The floor of the observation chamber consisted of four spring-loaded metal 
ates which, when depressed by an 85° weight, automatically recorded time 


spent on the various quadrants, Plastic sides prevented the Ss f 
and also made it possible for 


pl 


rom climbing 
observers to record behavior from behind one-way 
vision screens. Both the stimulus-delivery and observation chambers were 
completely enclosed and illuminated from above by 40-watt fluorescent bulbs. 


A wooden tray, baited with a small amount of preferred food, together with 
associated stimuli, could be advanc 


ed toward the 8 by a motor-driven V-belt 
pulley-assembly. 


"Теп sets of stimuli, each representing a single animal form, were used in the 
study. The stimuli within each set were first graded intuitively by two observers 


2 Acknowledgments are made to Dr. Jack Orbach, Chairman of the Department of 
Psychophysiology, Institute for Psychosomatic and Psychiatric Research and Training 
Michael Reese Hospital and Medical Center, who made available to the investigator 
the two dark-reared juveniles used in this study. 
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in order of increasing realism and then regraded by two different observers on 
the basis of degree of stereometry, color, form, texture, and movement until 
all were satisfied with the ordering. Included were replicas of whole animal 
forms—lizard (Set 1), owl (Set 2), spider (Set 3), cat (Set 6), octopus (Set 
7), alligator (Set 8), and snake (Set 9), a life-sized truncated mannequin 
head (Set 10), and two eye forms—a plastic cyclopean eye (Set 4), and 
glasses with eyes imbedded in the lenses (Set 5). Figure 1 shows three of these 


FIGURE 1 
STIMULUS OBJECTS GROUPED INTO SETS ( GLASSES, CycLops, HUMAN HEAD. THE 
“NEUTRAL” STIMULUS TRAY Is LocATED FRONT CENTER 


sets, from left to right, Sets 5, 4, and 10. The “neutral” stimulus can be seen 
in the foreground of this figure. It consisted of a gray-painted wooden tray 
Containing a food well at each end and was used to train the Ss to accept 
food readily in the test situation. 


3. Procedure 


During the initial habituation period Ss were fasted 24 hours, placed (on 
the following day) in the observation chamber with the screen raised, and 
Permitted to explore the apparatus for 15 minutes on each of three consecutive 
days. On the fifth day, the "neutral" tray was baited with food and was 
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placed on the stimulus-delivery mechanism. All Ss were then trained to accept 
food from this moving tray for 10 trials daily until they had reached a per- 
formance criterion of 100 per cent food acceptance for five consecutive days. 
During each trial, a stimulus tray paired with food was placed at the far 
end of the delivery chamber and the screen was raised. After 15 seconds, the 
tray moved slowly to a point halfway down the alley and Stopped. Fifteen 
seconds later, it moved immediately in front of the observation chamber and 
again stopped. Each 5 was then given а maximum of 30 seconds to obtain 
food, to manipulate the stimulus object, and to exhibit other relevant aspects 
of behavior. After that, the screen was lowered and the tray was withdrawn. 
Food-acceptance latencies were recorded for all trials, with a “balk” being 
noted for any trial in which food was not accepted within the 30-second 
period. During 85 per cent of all test sessions, two observers recorded behavior 
on time-ruled check sheets, with one observer scoring the remaining 15 per cent 
of the trials. 

Animals were tested on one stimulus set each day until all sets had been 
exposed. The same order of presentation for sets as well as for stimuli within 
sets was maintained throughout testing for all Ss, 
order of presentation within a set was as follows: the “neutral” stimulus 
(Order 1), the least complex animal form (Order 2), the intermediate animal 
form (Order 3), the most complex animal form (Order 4), and a second pres- 


entation of the "neutral" stimulus (Order 5). The last presentation was 
made to control for the possibility of accumulation of affect during consecutive 
trials. 


For each day's testing, the 


Responses selected for measur 


ement were those that, in a previous study 
(6), were found to be indicative 


of affective behavior in this situation. These 
responses were separated into two categories: (a) behavior that clearly demon- 
strated $'s orientation to the stimulus objects (stimulus-directed), and (2) 
behavior related to the stimuli more by inference (nondirected). Stimulus- 
directed behavior included frequency of manual and oral contacts with stimu- 


lus objects, orientation of the 8% face toward the stimuli, crouching by flatten- 
ing the body to the ground while observing the stimulus object, and threat 
posturing. Nondirected measures consist 


i ed of food-acceptance latency, a 
measure of gross activity, 


approach-avoidance activity (as determined by the 
number of whole-body excursions across 


ў ae quadrant boundaries), and two 
categories of vocalization (threat bark, fear squeal) found in previous work 
to be associated with affective behavior, 


By averaging data through all 10 stimulus sets scores were computed for 
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responses within each of the five stimulus-presentation orders for the eight 
behavioral measures. Following a two-month rest interval, all sets were 
presented a second time in the same order to determine the degree of habitua- 
tion to the initial exposure. In addition, protocols based on observation of 
general behavior were recorded for all trials. Nonparametric tests (7) were 
used to evaluate the significance of differences among stimulus orders and 
among treatment groups. Comparison of independent scores of two experienced 
observers, based on 85 per cent of total trials, yielded interrater agreement 
ranging from 82 to 96 per cent on the eight measures selected for analysis. 


C. RESULTS 


A two-way analysis of variance by ranks (Friedman test), performed on the 
grouped data, revealed no significant species or sex differences on the measures 
recorded’; therefore the data were pooled and were collated in terms of the 
four treatment groups: feral juveniles, feral adults, maternally separated 
juveniles, and dark-reared juveniles. Although some variability of response 
was noted among Ss, individuals showed consistent patterns from day to day. 


1. First Encounter with Stimuli (Sequence One) 


Figure 2 represents a summary of responses for the four treatment groups 
on stimulus-directed behavior—contact, threat, orient, and crouch—averaged 
through the 10 stimulus sets of the first presentation sequence. For each mea- 
sure, scale values derived for each ordinal position of stimuli within the 
Presentation order (№, through №) represent the mean value for all stimuli 
that were presented first in each set, all those presented second, etc., through 
the entire sequence of 10 sets. 

All groups showed changes in affective behavior as stimulus realism in- 
Creased steadily from the first "neutral" stimulus (Order 1) through the 
most realistic form (Order 4) and then approximated, once again, the initial 
levels following the second neutral presentation (Order 5). Feral juveniles 
generally showed high response levels on all eight measures, increasing from 
an average of 0.50 on Order 1 to 20.00 on Order 4 for the contact measure, 
from 0.00 to 28.75 on the threat measure, from 13.54 to 37.76 on the orient 
measure, and from 0.00 to 20.50 on the crouch measure. Least reactive of the 
four groups was the maternally separated group, which showed virtually 


по response on the contact, threat, and orient measures; but increased the 
——— 

8 The one exception to this was a significant difference ($ = .05, Mann-Whitney U 
test) between adult males and females on the “threat” measure. 
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average frequency of crouches from 1.30 on Order 1 to 29.12 on Order 4, 
reflecting a marked difference between this group and the others in mode of 
response. 

Feral juveniles resembled feral adults in general behavior and in showing 
high levels of response, while the dark-reared and the maternally separated Ss 
showed uniformly low levels of response on all measures. 

In order to summarize behavioral trends, data from the four directed mea- 
sures were converted to standard scores and were then combined to form a 
stimulus-directed index. Figure 3 shows these combined scores plotted for the 
four treatment groups. It is clear that scaling of stimuli occurred to varying 
extents in all groups, with feral juveniles and feral adults much more alike 


Feral Juveniles 

Feral Adults 

Dark- Reared 

Maternall y-Deprived 


MEAN STIMULUS- DIRECTED INDEX 


STIMULUS ORDER 


FIGURE 3 
STIMULUS-DIRECTED INDEX VALUES. SEQUENCE 1 
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than dark-reared and maternally-separated animals, which also appeared more 
similar to each other. | | 

A slight inversion between Orders 2 and 3 for the feral Juveniles was 
caused by a spurious value recorded for one § who showed an abnormally high 
level of manual contacts during the Order-2 presentation of the first (lizard) 
set. | 

The Friedman test (7) was used to determine whether or not group means 
for the first four stimulus orders (last “neutral” 
have been drawn from a common population by 
were based upon stimulus- 


5 except “stimulus con- 
between Order 1 and 
U test). Dark-reared and 
of scaled responses to pro- 
, but low response levels were 


ment was found between Orders 


contacts” (5 = .04), Maternally separated 
Ss also showed a highly significant increment between these same orders on 
his measure, 


ency was the only meas 
differences (5 < :01, 
realism by the two fer 
5 in some of the meas 
alized Progressively ] 


ure in this category 
Friedman) were ob- 
al groups. All groups, 
ures sampled, For ex- 
ess as stimuli became 
ts the trend was reversed, showing a sudden 


ting a real temperament difference with in- 
Teat to aggression and 
but w 


ample, feral juveniles threat-voc: 
more realistic, while in feral adul 
increase on Order 4 and sugges 
crease in age from fear and ret 
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during testing. In addition to the behavior already described, the dark-reared 
and maternally separated groups were the only ones in which stereotyped, 
repetitive behavior was elicited. Both rocking and clasping were invariably 
observed with the Ss in a huddled position; however, neither measure showed 
significant variation among stimulus orders. Directed behavior was almost 


TABLE 1 
Group MEANS FoR NONDIRECTED BEHAVIOR (SEQUENCE 1) 
Nondirected behavior (Sequence 1) 

Sti : Approach- 
timulus Vocalize Food-acceptance Gross avoidance 
order (threat-bark) latency in seconds activity index (AV/AP) 

Feral juveniles 
1 0.00 0.18* 29.91 0.68 
2 2.65 1.66 31.01 0.94 
3 2.35 3.89 31.52 0.99 
4 1.98 16.92 36.05 143 
5 0.00 0.09 32.31 0.71 
Feral adults 
1 0.00 0.01* 8.59 0.37 
2 0.47 5.74 9.80 0.69 
3 0.69 5.90 10.13 0.80 
4 2.84 17.17 11.86 2.01 
5 0.00 144 8.49 0.39 
Dark-reared 
1 0.25 0.05 6.35 0.34 
2 0.20 1.80 5.70 0.48 
3 0.19 2.50 5.62 0.42 
+ 0.15 7.10 6.15 0.51 
5 0.25 0.05 5.40 0.31 
Maternally-separated 
1 0.13 6.99 4.80 0.93 
2 0.37 7.67 7.62 0.99 
3 0.53 7.63 6.85 1.05 
4 0.57 7.76 6.78 1.05 
5 0.33 7.17 3.02 0.62 


* p < .01, Friedman test. 
invariably associated with one or more of the 
smacking, piloerection, defecation, urination, 
movements of the body, as well as teeth displays. 


following: fear grimacing, lip- 
wrist biting, rapid oscillatory 


2. Second Encounter with Stimuli 


a second presentation of stimuli (Sequence 2) 


Figure 4 shows the results of 
levels reflect the 


2 the four treatment groups. Some modification in response 
habituation effect of repeated stimulus exposure. A substantia: 
dence of stimulus contacts was noted in feral juvenile and adult groups, 
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as 


166 


as-] 


8 
1 
MEAN STIMULUS ORIENT 


JOURNAL OF GENETIC PSYCHOLOGY 


STIMULUS ORDER 


STIMULUS ORDER 


SEQUENCE THO 
FERAL JUVINILIS. 
FERAL ADULTS 
DARK-REARID 
MATERNALLY-SEPARATID 
Fl Has 
Ч H 
E z re 
Н z 
= + 
3 E 
Е 


MEAN CROUCHIS 


з 
STIMULUS овоа 


- 30 


[- 25 


PHILLIP С. GREEN 


167 


well as lowered levels of threat, orient, and crouch levels, with the other 
groups remaining about the same. In general, as established by each of the 
four groups, relative distances to stimuli in the five presentation orders re- 
mained virtually unchanged, with mean differences still significant (p = .02) 
on all measures previously found to be so. 

Finally, Table 2 summarizes performance by all groups for the various 
stimulus classes—"animals," “eyes,” and “human.” In general, “animals” 
produced more responses than either eye or human replicas, with stimulus- 
directed behavior increasing from a value of 2.48 for Order 1 to 12.86 for 
Order 4. “Eyes,” in general, appeared to evoke more curiosity than fear, as 


TABLE 2 


STIMULUS-CLAss ANALYSIS. MEAN VALUES FOR STIMULUS-DIRECTED AND NONDIRECTED 
BEHAVIOR (FERAL JUVENILES ONLY). SEQUENCE 1 


Stimulus order (Sequence 1) 
4 


Measure 1 2 3 5 Significance order 
Animals—Directed Behavior 
Contact 0.25 17.71 11.00 7.85 038* 1234 
Threat 0.00 0.27 0.55 3.30 000 1234 
Orientation 942 1680 18.74 27.28 934* 1234 
Crouch 0.00 1.16 288 13.00 000 1234 
Animals—Nondirected Behavior 
Vocalize 230 201 184 155 258 123,124 
Acceptance latency 1.35 276 12.00 13.66 12600 1234 
Activity 2734 2888 30.66 35.38 31.05 1234 
Approach-avoidance 1.68 1.02 0.97 0.55 148 124134 
Eyes—Directed Behavior 
Contact 0.25 2.75 3.00 11.62 000 124134 
Threat 0.00 0.00 0.00 0.88 0.00 
Orientation 2.89 4.81 4.62 6.30 214% 124134 
Crouch 0.00 0.00 0.16 1.00 0.00 
Eyes—Nondirected Behavior 
Vocalize 0.55 0.44 0.32 0.25 0.50 
Latency 3.20 3.26 3.39 3.45 3.20 
Activity 3712 36.56 3419 39.50 3594 
Approach-avoidance 1.28 1.18 1.25 112 1.21 
Human—Directed Behavior 
Contact 0.00 2.50 2.00 0.62 0.00 
Threat 0.00 0.00 0.50 4.75 000 134 
rient 1.22 2.08 2.58 4.19 1.11* 124,134 
Crouch 0.00 0.00 0.38 3.12 0.00 
Human—Nondirected Behavior 
Vocalize 0.18 0.19 0.18 0.18 0.26 
atency. 0.25 0.38 1.50 22.12 0.25 
Activity 30.00 3488 3325 3338 3412 
Approach-avoidance 1.38 110 0.89 0.35 1.38 


* $= .05, Friedman t 


est based on differences among columns 1-4. 
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reflected by more frequent contacts with Order 4 stimuli in these two sets, 
while the human replica generated responses somewhat intermediate in inten- 
sity. Similar behavior was seen in nondirected behavior, such as vocalization, 
while the food-acceptance measure was associated with greater latencies for ani- 
mal and human categories than for eye categories as the stimuli increased in 
degree of realism. 

D. Discussion 


From this study, it is apparent that a wide г 
diagnostically meaningful when recorded by 
methodological problems should be mentioned h 
of evaluating the influence of Presentation orde 
on response levels. The other is the determina 


response to emotion-inducing Situations. For the 
is conceivable that if a sti 


ange of responses proved to be 
Practiced observers, Several 
owever. One is the difficulty 
r of the various stimulus sets 


first problem, for example, it 


s within each set. However, 
Eainst these possibilities: (a) 
ays fixated the stimulus as soon 


evoke affective responses at this 


agree with those 
described substantially the same 
(c) Finally it can be seen, in Figures 
second presentation of the “ 


set showed rapid recover F 
| fadi a y from max 
stimuli (Order 4) to levels с 


omparable to those for 
lack of statistical significance obtained 
Presentations reflects. the short-lived nature of 
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were seen to a second exposure (Sequence 2) of stimuli, undoubtedly reflecting 
some degree of habituation, relative distances established among stimulus ob- 
jects were maintained by all Ss. The sole exception to this was a mature 
thesus male who developed a respiratory infection approximately halfway 
through the first presentation sequence and failed to respond to stimuli at 
levels comparable to those established by other Ss in the group. That this lack 
of response was caused by illness was unequivocally established when, during 
the beginning of Sequence 2, this animal, now fully recovered, demonstrated 
increased lability of behavior toward stimuli to which he had failed previously 
to respond. 

The finding of a greater incidence of stimulus contacts in feral juveniles 
and decreased contacts in adults during the first sequence can probably be ex- 
plained by differences in previous experience with novel stimuli. Haslerud (3) 
has shown that adult chimpanzees not only react differently than do juveniles 
to fear-inducing stimuli, but also adapt to them more slowly; for example, 
adults in his study reacted strongly either to animate or inanimate stimuli 
and retained these responses for longer periods, while juveniles responded much 
more to animate than to inanimate objects. In our study, juveniles showed 
more curiosity toward all objects than did adults, while the latter generally 
showed much greater caution in all behavior directed toward stimuli. 

Analysis of types of vocalization indicated that threat barks were more fre- 
quent in adults than in juveniles. Also, substantial agreement was found 
between our results, based on monkeys, and those of Hebb (4), based on chim- 
panzees, in that the young and old of both primate species emitted fear reac- 
tions to human and infrahuman replicas. Further, our data showed that 
graded responses occurred to animal replicas, as well as to “eyes” or to a 
decapitated mannequin head, with more frequent threat responses and longer 
food-acceptance latencies occurring in the feral Ss to “animals” and “human” 


than to “eyes.” This suggests that the degree of meaning may be at least as 


important as novelty in determining patterns of response in affect-inducing 


situations. 
The finding that maternally reared Ss in the adult and juvenile groups 


showed the most appropriate responses, relative to degree of stimulus realism, 
Probably reflects the importance of early experience. The influence of the 
mother, together with later influences of socialization, has been shown to have 
Profound effects upon emotional expression in higher mammals (2). Differences 
found between the two feral groups are probably attributable to learning and 


maturation. 


However, the lack of appropriate behavior and absence of evidence for 
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stimulus discrimination exhibited by the maternally deprived poro 
doubtedly reflects a state of constant hyper-reactivity to any Se 
change that is perceived by such an animal as dangerous or t rea 5 
Protocol records substantiated this view since trembling, defecation, urina ы " 
cold extremities, and quickened respiration and heartbeat Were most frequent y 
noted for this group prior to and immediately following testing. It is possible, 
therefore, that these Ss were already so aroused at the Point of testing that no 
substantial change in response to fear-inducing stimuli could occur. A more 
complex situation undoubtedly exists for the visually impoverished Ss. Al- 
though the sample was small (N = 2), both Ss showed clear evidence of vi- 
sual defects (exaggerated nystagmus, pupillary constriction, tactual explora- 


tion of objects) as seen in the predominance of manual and oral contact and 
low level of face-orienting behavior, 


Early and severe deprivation, either senso 
to result in (a) 


ing object; and (b) a deficit relating 
mulus object, 


f ntervened after which a replication of the 
stimulus sequence was made. Anal: 


affective response elicited fro 
level of realism, 


with increase in stimulus 


realism, The sh 
individual stimuli was seen i i 


n 
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common tendency to demonstrate immature forms of behavior (crouching, 
screeching, rocking), while the adult animals tended either to aggress against 
stimuli or to withdraw from them. Differences among groups were attributed 
to early experience and maturation. 
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LEARNING MECHANISMS IN RESPONSE-SHIFT LEARNING 
SET TO NONREWARDED CUES*! 


Department of Psychology, University of Texas 


A. A. McDoweELt Ахр W. Lynn Brown 


A. PROBLEM 


The prepotent learning mechanisms in response-shift learning set to re- 
warded cues, in response-perseveration learning set to rewarded cues, and in 
response-perseveration learning set to nonrewarded cues have been shown by 
McDowell and Brown (2, 3, 4) to be inhibition of response to rewarded cues, 
excitation of response to rewarded cues, and excitation of response to nonre- 
warded cues, respectively. 

'The purpose of the present study was to determine the learning mechanism 
or mechanisms in response-shift learning set to nonrewarded cues; hence, to 


complete the quadruplet. 


B. MATERIALS AND METHODS 


1. Subjects 


The Ss for the study were drawn from a pool of 10 male and six female 


rhesus monkeys. All Ss of the pool were given the original training. At the 
time of the current testing, the age range for the Ss was from 5 and one-half to 
7 and one-half years. The training histories were nearly identical and in- 
cluded, among other Wisconsin General Test Apparatus (WGTA) tasks, 
response-shift learning set to rewarded cues, response-perseveration learning 
set to rewarded cues, and response-perseveration learning set to nonrewarded 
cues. These tasks had been learned in the order in which they are listed. 


2. Apparatus 
odified version of the WGTA, with the animal- 
mulus tray hold- 
was used. The 
Le., 


The Ss were tested in a m 
carrying cage serving as the holding cage during testing. Asti 


ing two food wells, placed 12 inches apart, center-to-center, 


stimuli for testing were 336 test objects differing in multiple dimensions: 


_ 
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in size, shape, and color. The pairings and order of presentation were re- 
randomized every seven days. 


3. Procedure 


followed by 


^ 
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Procedure B. Group 2 was given Procedure B followed by Procedure A. To 
reiterate, on the second trial of each problem under Procedure A, the nonre- 
warded object to which response had been made on the initial trial was paired 
with a novel stimulus object, and response to the latter was rewarded. On the 
second trial of each problem under Procedure B, the object to: which response 
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had not been made on the initial trial was paired with a novel stimulus ob- 


ject, and response to the former was rewarded. 
Analysis of variance, applied to the data for the Ss of the two matched 


groups over the 64 days of training, yields a practice effect that is significant 
beyond the .001 level. No other significant F ratios were found. In other 
words, Ss improved with practice. 


Treatment of the error scores during the critical-test phase, using а Cross- 


over analysis-of-variance procedure (1), fails to yield a significant difference 
On Procedure A, performance for Group 1 is superior to 
chance beyond the .001 significance level, but it fails to differ from chance on 
Procedure B. Performance for Group 2 on Procedure B is superior to chance 
beyond the .05 significance level and on Procedure A it is superior to chance 


beyond the .01 significance level. 


between procedures. 
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D. Discussion 


The findings of the present study fail to demonstrate a prepotent mechanism 
of learning in response-shift learning set to nonrewarded cues. They do 
present evidence that, in this particular paradigm, the rhesus monkey is capable 
of learning simultaneously to inhibit response to nonrewarded cues and to ap- 
proach cues presented in temporal contiguity with nonrewarded cues. 

Behavioral inhibition of response to nonrewarded cues, as shown in the 
present study, taken together with the previous demonstrations of inhibitory 
(4) and excitatory (3) properties of rewarded cues and the demonstrations 
of the excitatory properties of nonrewarded cues (2, 3) argue against the 
usage of the terms excitation and inhibition with respect to discrimination 
learning by the rhesus monkey: Because, on a single-trial basis, reward can re- 
sult in either excitation or inhibition and nonrewarded and can result in either 
excitation or inhibition, it seems only a matter of parsimony to grant the rhesus 


monkey cognitive ability and to state that, when he learns to discriminate on а 
single-trial basis, he is in fact learning signs to goals. 


E. Summary 


Ten male and six female rhesus monkeys were trained for 64 days on ге- 
sponse-shift learning set to nonrewarded cues. Next, with two matched 
groups of five Ss each, followed eight days of testing designed to elucidate the 
mechanism of learning during the first 64 days of testing. Analysis of the 
results during these eight days of critical testing fails to show a prepotent 
mechanism of learning; rather the results show that the rhesus monkey is 
capable of learning simultaneously to avoid nonrewarded cues and to approach 
cues occurring in temporal contiguity with nonrewarded cues. 
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DISCRIMINATION LEARNING OF MIRRORED CUES BY 
NORMAL AND PREVIOUSLY IRRADIATED MALE RHESUS 
MONKEYS*? 


Department of Psychology, University of Texas 


А. A. McDowzrL ann W. Lynn Brown 


А. PROBLEM 


The capability of normal and previously irradiated female monkeys to learn 
to discriminate mirrored cues has been demonstrated (2). In that previous 
research the radiation variable and its interaction with practice failed to ap- 
proach statistical significance. 

In view of several studies showing differences in the learning performance 
of male and female rhesus monkeys (1, 3, 4, 5, 6), the present study was 
conducted to explore the capability of the male rhesus monkey to learn to 
discriminate mirrored cues and to assess the effect of previous exposure to 


chronic fast-neutron radiation on that capability. 


B. METHODS 


1. Subjects 


Ten rhesus monkeys, ranging in age from approximately 6 to 8 years, 


served as $$ when the study was initiated. Five of these Ss had been exposed 
to chronic fast-neutron radiation more than four years earlier. At that time, 
they had been given a 24-hour whole-body exposure every four days at 87.2 
mrep per hour until a total dose of 583 rep was achieved. The five control Ss 
had been sham-exposed during the same period. 

The one S that failed to manifest learning was excluded from the analysis 
of the results on the basis of ocular differences from the other irradiated Ss. 
Ophthalmological examination? of all Ss revealed that four of the irradiated 
Ss had posterior subcapsular cataracts centrally located in both eyes. ‘The 
cataracts measured one to two mm in diameter for three of these Ss but three 
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and one-half mm in diameter for the $ that was excluded. In addition, the 
average amount of myopia was 0.8 diopters for four of the five irradiated Ss 
but was 2.25 diopters for the $ with the larger cataracts. In other words, the 
average far point of vision for four of the five irradiated Ss was 125 cm, but it 
was only 44.4 cm for the remaining irradiated $. The distance of the mirror 
from the Ss was beyond the far point of vision for this S. 


2. Apparatus 


The testing in this study, as in the previous study (2), was done in a modi- 
fied version of the Wisconsin General Test Apparatus, with the animal-carry- 
ing cage serving as the holding cage during testing. A wood barrier, which 
could be raised to the desired height and held in Position by set screws, was 
interposed between $'s cage and the test table. A nylon cord was secured to 
each top corner of the wood barrier and, at a distance of seven inches from the 
edge, entered the test table through a hole in the top of the wood barrier. 
The distance between the two points of cord entry measured nine inches. 
Attached to the end of each cord was an eye screw on which diced apple could 
be impaled. A mirror, in which § could view the table, was placed at the back 
of the table. The mirror was pivoted in such fashion that E could push the top 
forward and reach directly to the test table to reset the problem on any given 


trial. The guillotine door between $ and the test table prevented S from 
observing E as each trial was set. 


3. Procedure 


Because the Ss had experienced string-pulling training on a previous problem 
and had showed errorless performance on the second day, they were given only 
two days of preliminary training with the wood barrier down. The apple, 
during this phase of the study, as well as during its subsequent phases, was гап- 


domly but evenly impaled on the left and right cords. Each S, during this train- 
ing, was given 24 trials each day. 


During the first phase of testing, 
of the cords were placed at the fro 
impaled apple only in the mirror. 
trials per day for 52 days on dis 
apple and the nonrewarded cord. 

In the second phase of testing, 
the first phase except that invert 
the cords. § was consistently foo 


the wood barrier was raised and the ends 
nt of the table, so that S could view the 
Under this condition, each 8 was given 24 
criminating between the cord holding the 


the conditions were identical to those during 
ed plastic cups were placed over the ends of 


i d reinforced if he pulled the cord leading to 
the blue cup and consistently nonfood reinforced if he pulled the cord leading 


А. A. MC DOWELL AND W. LYNN BROWN 179 


to the red cup. Each $ was given 24 trials per day for 16 days on this mirror- 
discrimination problem. 


C. REsuLTS 


The per cent of errors for the Ss of each of the two groups over successive 
four-day periods of testing for the mirror discrimination of the baited cord 
from the nonbaited cord is shown in Figure 1. Statistical treatment of the 
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FIGURE 1 
THE Per CENT oF ERRORS FOR THE Ss OF EACH OF THE Two Groups DURING SUCCESSIVE 
Foun-Dav PERIODS OF PRACTICE ON THE MIRROR DISCRIMINATION OF A BAITED CORD 
FROM A NOoNBAITED CORD 


data on which Figure 1 is based, using an analysis-of-variance procedure, 
yields a difference between groups that is beyond the .025 significance level, a 
practice effect that is beyond the .001 significance level, and a groups-by- 
practice interaction that is beyond the .005 significance level. The significant 
interaction indicates that the irradiated Ss learn faster than control Ss. 
Figure 2 shows the per cent of errors for the Ss of each of the two groups 
over successive two-day periods of testing for the mirror discrimination of the 
color cues. Statistical analysis, in this instance, yields a practice effect that is 
beyond the .001 significance level, but yields no other significant F ratios. In 
other words, learning is manifest, but the groups fail to differ in rate of 


learning. 
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D. Discussion 


The results of the present study provide another instance of learning facili- 
tation accruing to radiation exposure. By observing the mirrored results of 
their own responses, irradiated Ss learn to discriminate faster than control 
Ss. It was the case, however, that after learning had occurred on the initial 
test the groups failed to differ with respect to positive transfer to a second 
task. 

Previously, the authors have conjectured that learning of this type reflects 
peripheral-cue utilization (2). Consequently, it is worth while to note that 
(in this instance) exposure to neutron radiation produced effects comparable 
with those shown on peripheral-cue discrimination learning by male monkeys eX 
posed to nuclear radiations (4). In both instances, it appears that the facilitated 
learning rate for the irradiated Ss is due to a decreased range of attention. 
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E. SUMMARY 


Five control and four whole-body irradiated male survivors of chronic 
exposure to fast-neutron radiation, which took place more than four years 
earlier, served as Ss. All Ss were first trained to retrieve visible diced apple 
impaled randomly on the eye screw of one of two identical pieces of nylon 
cord. Next, beyond the .001 significance level, they learned the mirror dis- 
crimination of the baited cord from the nonbaited cord, with the irradiated Ss 
learning significantly faster than the control Ss. Lastly, beyond the .001 sig- 
nificance level, they learned the mirror discrimination of color cues placed over 
the baited and nonbaited eye screws of the cords. In this last instance, the 
groups failed to differ in learning rate. 


REFERENCES 


1. Brown, W. L., & McDoWELL, A. A. Sex as a factor in position-postremity responses 
of rhesus monkeys. J. Genet. Psychol., 1963, 103, 331-334. 

2. Brown, W. L., McDowzLL, A. A, & Ковімѕом, E. M. Discrimination learning of 
mirrored cues by rhesus monkeys. J. Genet. Psychol., 1965, 106, 123-128. 

3. McDowzLL, A. A., & BROWN, W. L. Sex and radiation as factors in learning per- 
formance by rhesus monkeys on a series of dot discrimination problems. J. Genet. 
Psychol., 1962, 101, 273-278. 

4. — — бех and radiation as factors in peri 
J. Genet. Psychol., 1963, 102, 261-265. 

5. McDowzLL, A. A, Brown, W. L, & McTee, A. C. Sex as a factor in spatial 
delayed-response performance by rhesus monkeys. J. Comp. & Physiol. Psychol., 
1960, 52, 429-432. 

e and reduced-cue discrimination learn- 


6. — — —. Sex as a factor in delayed-responsi 
ing by previously irradiated monkeys. J. Genet. Psychol., 1962, 100, 325-329. 


pheral cue discrimination learning. 


Balcones Research Center 
RFD No. 4, Box 189 


Austin, Texas 


The Journal of Genetic Psychology, 1965, 106, 183-184. 


BOOKS 


Now that there is a special APA journal completely devoted to the publication of 
book reviews, it is no longer necessary that other journals emphasize such publication. 
It has always been our conviction that book reviews are a secondary order of publica- 
tion unless they carry information that is as equally important as the book. However, 
the publication of book titles is a very important service, and we shall continue to 
render that service. 

In any given issue of this journal, we may continue to publish one or more book 
reviews, but we do not consider such publication a major function of this journal. In 


line with this policy, we can no longer pay for such manuscripts. 


BOOKS RECENTLY RECEIVED 


BEAUMONT, R. A., & HzLrcorr, К. B. Management, Automation, and People. New York: 
Industrial Relations Counselors, 1964. Pp. 372. 

BEnnis, W. G., SCHEIN, Е. H., Bertow, D. E., & STEELE, Е. I. Interpers 
Homewood, Ill.: Dorsey, 1964. Pp. 763. 

Berne, E. Games People Play. New York: Grove, 1964. Pp. 192. 

Birren, J. E. The Psychology of Aging. Englewood Cliffs, N. J.: Prentice-Hall, 1964. 
Pp. 303. 

Conen, N. E. Ed. Social Work and Social Problems. New York: National Assoc. of 


Social Workers, 1964. Pp. 391. 
Соіллмз, B. E., & GueTzKow, Н. А Social Psychology of Group Processes for Decision- 


Making. New York: Wiley, 1964. Pp. 254. 


DzRorr, R. S. Drugs and the Mind. New York: Grove, 
DETHIER, V. G., & STELLAR, E. Englewood Cliffs, N. Ј.: 
Dicuter, E. Handbook of Consumer Motivations, New 
486. 
Donatpson, M. A Study of Children’ 
Ервізом, М. Ego Psychology, Group Dynamics an 
York: Grune & Stratton, 1964. Pp. 242. 
Fincuer, С. A Preface to Psychology. New York: Harper & Row, 1964. Pp. 117. 
FurLacan, W. A., Lewis, Н. G., & Cumnee, С. Е. New York: Crowell, 1964. Pp. 645. 
GARDNER, D. B. New York: Harper & Row, 1964. Pp. 358. 
Green, D. R. Educational Psychology. Englewood Cliffs, 
Pp. 120. 
Hetson, Н. Adaptation 
Hess, W. R. The Biology of Mind. Chicago: Univ. 
Horrmay, M. L., & HOFFMAN, L. W., Eds. Review 0: 
York: Russell Sage, 1964. Pp. 547. 
INHELDER, B., & Р1Асет, J. The Early Growth of Logic in the Child. New York: Harper 


& Row, 1964. Pp. 302. . , 
Косак, N., & WaLLAcH, M. A. Risk Taking: A Study in Cognition and Personality. 
New York: Holt, Rinehart & Winston, 1964. Pp. 278. 


Lecron, L. M. Self Hypnotism: The Technique and its Use in Daily Living. Englewood 
Cliffs, N. J.: Prentice-Hall, 1964. Pp. 220. 


183 


onal Dynamics. 


1964. Pp. 310. 
Prentice-Hall, 1964. Pp. 118. 
York: McGraw-Hill, 1964. Pp. 


^s Thinking. New York: Humanities, 1964. Pp. 263. 
d the Therapeutic Community. New 


N. J. Prentice-Hall, 1964. 


-Level Theory. New York: Harper & Row, 1964. Pp. 732. 
Chicago Press, 1964. Pp. 203. 
# Child Development Research. New 


184 JOURNAL OF GENETIC PSYCHOLOGY 


MARTIN, J. С. The Tolerant Personality. Detroit: Wayne State Univ. Press, 1964. Pp. 
„б: 
176. 


MASSERMAN, J. Н. Behavior and Neurosis. New York: Hafner, 1964. Рр. 301. 
Masters, J. Trial at Monomoy. New York: Harper & Row, 1964. Pp. 341. 
Mazza, D. Delinquency and Drift. New York: Wiley, 1964. Pp. 199. 


Mizrucui, E. H. Success and Opportunity. New York: Free Press of Glencoe, 1964. 
Pp. 204. 


MoNTacGU, A. The Humanization of Man. New York: Grove, 1964. Pp. 319. 

OJEMANN, R. H., Ed. Recent Research on Creative Approaches to Environmental Stress. 
Iowa City: State Univ. of Iowa, 1963. Pp. 185. 

RosENTHAL, A. M. Thirty-Eight Witnesses. New York: McGraw-Hill, 1964. Pp. 87. 


Sampson, E. E., Ed. Approaches, Contexts, and Problems of Social Psychology. Engle- 
wood Cliffs, N. J.: Prentice-Hall, 1964. Pp. 576. 


SELLIN, T., & WoLrcaNc, M. E. The Measurement of Delinquency. New York: Wiley, 
1964. Pp. 423. 


STEKEL, W. Peculiarities of Behavior. New York: Grove, 1964. Pp. 328. 

Suzuki, D. T. An Introduction to Zen Buddhism. New York: Grove, 1964. Pp. 132. 

Tuomas, C. B., Ross, D. C, & FREED, E. S. An Index of Rorschach Responses. Baltimore: 
Johns Hopkins Press, 1964. Pp. 741. 


Unis, A. Mastery of People. Englewood Cliffs, 


N. J.: Prentice-Hall, 1964. Pp. 238. 
Укоом, V. Н. Work and Motivation. N 


ew York: Wiley, 1964. Pp. 331. 


Ф. 


y 


Journal of Genetic Psychology 


Founded by G. Stanley Hall in 1891; reorganized by Carl Murchison in 1925 


Quarterly, published in March, June, September, and December. Devoted 
to child behavior, animal behavior, and the problems of aging. Manu- 
scripts may be sent to any member of the Editorial Board, or may be sent 
directly to The Journal Press. All subscriptions and business communications 
should be sent directly to The Journal Press. Two volumes annually. Рет 
annum, $20.00; per volume, $15.00; single numbers, $7.50. Complete sets 
from 1891 at $15.00 per volume, plus transportation. 


Journal of General Psychology 


Founded in 1927 by E. B. Titchener and Carl Murchison 


Quarterly, published in January, April, July, and October. Devoted primarily 
to experimental, theoretical, clinical, and historical psychology. Manuscripts 
may be sent to any member of the Editorial Board, or may be sent directly 
to The Journal Press. All subscriptions and business communications should 
be sent directly to The Journal Press. Two volumes annually. Per annum, 
$20.00; per volume, $15.00; single numbers, $7.50. Complete sets from 1927 


at $15.00 per volume, plus transportation. 


Journal of Social Psychology 


Founded in 1929 by John Dewey and Carl Murchison 


Bimonthly, beginning with February. National, group, cultural, racial, and 
differential psychology. Manuscripts may be sent to any member of the 
Editorial Board, or may be sent directly to The Journal Press. All sub- 
scriptions and business communications should be sent directly to The 
Journal Press. Bimonthly, three volumes per year; per annum, $30.00; per 
volume, $15.00; single numbers, $7.50. First number is dated February, 1930. 
Complete sets from 1930 at $15.00 per volume, plus transportation. 


Each author will receive 100 unbound reprints gratis. Additional 
reprints may be purchased at a nominal cost when the author returns 


bage-proof. 


THE JOURNAL PRESS 
2 Commercial Street 
Provincetown, Massachusetts 
О. S. A. 


Club Rate for Five International 
Psychological Journals 


PER ANNUM 

Tue JOURNAL OF GENETIC PSYCHOLOGY . $ a Р И 5 $20.00 
(Quarterly, two volumes рег year) 

Genetic Рѕүсногосү MONOGRAPHS . 5 " T È , а $20.00 
(Quarterly, two volumes рег year) 

Tue JOURNAL OF GENERAL PSYCHOLOGY = ý í $20.00 


(Quarterly, two volumes per year) 
THE JOURNAL ОЕ SOCIAL PSYCHOLOGY . 5 Г Р . А я $30.00 

(Bimonthly, three volumes рег year) 
THE JOURNAL OF PSYCHOLOGY . # 


= 4. жое ж о 168000 
(Bimonthly, three volumes per year) 


ToTAL $120.00 
TEACHERS AND STUDENTS EDITION, Restricted Sale $35.00 


The Teachers and Students Edition is open to any individual psychologist, 
teacher, student, or physician but requires an agreement that the edition 
will not be offered for sale till after five years from publication and an 


agreement that the edition will not be substituted for an institutional 
subscription. 


ТНЕ JOURNAL PRESS 
2 Commercial Street 
Provincetown, Massachusetts 
О. $. A. 


Genetic Psychology Monographs 
Founded in 1925 by Carl Murchison 


Quarterly; February, May, August, November. Two volumes per year 
Child behavior, animal behavior, and the problems of aging. Each number 
one or more complete researches. Manuscripts may be sent to any member 
of the Editorial Board, or may be sent directly to The Journal Press. All 
subscriptions and business communications should be sent directly to The 
Journal Press. Two volumes annually. Per annum, $20.00; per volume, 


$15.00; single numbers, $7.50. Complete sets from 1926 at $15.00 per volume, 
plus transportation. 


NOTICE. Once more we offer free publication for certain selected 
monographs. Authors will be charged for cuts and expensive tables, but 
there will be no page charge for the first 50 pages. For all pages above 
50 there will be a charge of $10.00 per page. Two hundred reprints of 
each monograph will be supplied free of charge, but there will be nominal 
charges for such things as vitas, special covers, or special title pages. 


The listing of monographs for 1926 through 1963 will be printed 
in the first half of each volume of all five journals. Monographs 
published after 1963 will be listed in the second half of each volume. 


Genetic Psychology Monographs (continued) 


VOLUME 69—January-June, 1964 


9 1. Occupational and industrial therapy in the treatment of psychiatric patients: A controlled study of efficacy in an 
intensive-treatment institution—M. HuxpziAk AND В. PASAMANICK 
An analysis of Carl К. Rogers’ theory of personality—M. S. Krause 
Personality aspects of teaching: A predictive study—H. 21мпЕз, B. Bmen, W. Raprnowrrz, лхо І. Hav 
Situational and personal antecedents of incipient alienation: An exploratory study—W. Н. Janngrr anv А. О. HALLER 
2. Age changes in children's Mosaic responses from five to ten years—L. В. Ames AND F. L. Itc 
A study of the interview process: The caseworker-client relationship—H. J. Meyen, E. Е. Boncarra, лхо D. FANSREL 
A study of introversion-extroversion as a personality dimension—R. M. Auten, Н. M. Ricuen, лхо К. J. PLOTNIK 
Psychological testing with Northwest Coast Alaskan Eskimos—C. E. Preston 
A study in family pathology—M. В. Haws 


VOLUME 70—July-December, 1964 
l. Structure and function—H, GUTMAN 
Tho Lowenfeld Mosaic Test: Norms for five-to-ten-year-old American public-school children and comparative study of 
three groups—L. B. Ames, Е. L. Inc, лхо J. Aucust 
Social and personality correlates of children's estimates of height—J. P. SHAFFER 
a, The development of ethnic attitudes in New Zealand school children—G. M. VAUGHAN 
- The antecedents of two varieties of vocational interests—L. E. Tyrer 
Personality in old age—P. E. Staten ano Н. A. Scann 
Variables affecting experimenter bias in a group situation—R. ROSENTHAL, 
T. Scum, R. C. Wate, ano L. L. VikAw 
Ordinal position and sex-role identification—B. С. Rosexnznc лхо B. Surrow.Swuri 
Personality correlates of accuracy of self-appraisal in four-year-old children—Paut S. Wewer 


C. J. Емермах, C. A. Jounson, К. Рорк, 


1 VOLUME 71—January-June, 1965 
+ Author index for Genetic Psychology Monographs 1926-1961—1.. W. Fencus 
A theoretical, developmental, and clinical investigation of embarrassment 
School readiness as evaluated by Gesell developmental, visual, and projective tests—F. L. It, 

PELL 
Rorschach scales of regression in psychosis—S. Netcen, A. C. Ѕисмох, anv D. A. Осшк 
The effects of extra tactile stimulation on a group of institutionalized infants—L. Caster 
Human-eyclid conditioning: The recent experimental 1 E. Ross лхо Т. Е. HARTMAN 


Social status and schoolroom aggression in third-grade childrei Тосо 
Overt and covert homosexual problems among male college students—L. J. Bnaatex Ахо C. Р, Dantixc 


Role conceptions of the psychiatric aid—M. P. Lawton лхо A. E. GOLDMAN 
Changes in Study of Values scores during the four years of college—W. Huxtuty 


THE JOURNAL PRESS 
2 Commercial Street 


Provincetown, Massachusetts 
U. S. A. 


L. B. Ames, лхо К, J. 


2, 


$20.00 рег уеаг June, 1965 
315.00 per volume QUARTERLY Volume 106, Second Half 
Single Numbers $7.50 Two volumes per year 


Founded by G. Stanley Hall in 1891, reorganized by Carl Murchison in 1925 


THE JOURNAL OF 
GENETIC PSYCHOLOGY 


Child Behavior, Animal Behavior, 
and Problems of Aging 


this is the regular library edition. But 
this is a special edition, sold 


,, If this space should be unstamped, 
if this space is stamped with a designating title, 


under the restrictions of a liberal contract, and may not be resold for a period 
of five years from the date of publication. 


JUNE, 1965 
(Manuscripts are printed in the order of final acceptance) 
Sex differences in identification learning 185 
Bv ALFRED B. HEILBRUN, JR. 
Reinforcement schedules and response variability in preschool children. А 195 
By Emery BENSON, W. J. GRIFFITHS, JR, AND M. T. GRIFFITHS 
Behavioral differences in two closely related lines of mice 201 
By VicroR Н. DENENBERG 
An investigation of sex differences by intelligence, subject-matter area, grade, 
and achievement level on three anxiety scales * $ i * ^ 207 
By Leo J. LOUGHLIN, Henry А. O’Connor, Marvin POWELL, AND KEN- 
NETH M. PARSLEY, JR. 
217 


Some radiation effects on food satiation in the rhesus monkey 
By A. A. McDowELL AND W. LYNN BROWN 


Copyright © 1965, by The Journal Press 
Provincetown, Massachuestts, U. S. A. 
All rights reserved 


Published at 35 New St, Worcester, Mass. 
Second-class postage paid at Worcester, Mass. 


Send all mail to 2 Commercial Street, Provincetown, Massachusetts 


Adolescent marginality 
By J. W. Mann 


The concept of reach-grasp-release as a visual, auditory, and tactual process 
By Ray Н. BanscH 


Relationship of childhood experience memories to anomie later in life 
By GUNARS REIMANIS 


Learning-set formations by naive rhesus monkeys $ T Б 
Bv А. А. McDowzLL, Н. A. GAYLORD, AND W. Lynn Brown 


Color preference on the Lowenfeld Mosaic Test: Position influence 
By Joan A. CHASE 


What children fear 
By ADAH MAURER 


Changes in the experience-balance score on the Rorschach at different ages in 
the life span. " è . Р " ^ 


By Louise BATES Ames 


A factor analysis of the playground beha 


vior of delinquent boys 
By Georce К. Pierson, WALLACE 


W. LANGILLE, AND DELA E. SWENSON 
A survey of preteens’ knowledge of astronautics 
By Henry H. REITER 


The effect of gamma radiation и 


pon operant water-reinforcement behavior 
By JAMES Е. WICKER 


AND W. LYNN Brown 
Childhood experiences of schizophrenics and alcoholics 
By Louise BEHRENS APPERSON 


The effect of Parental orientation on the development of the child’s orientation 
Bv Коглхр L. Frye, Donatp R. SOUTH, AND OLGA V. VEGAS 
A comparison of the intelligence and personality of moon-child albino and con- 
trol Cuna Indians . s " " E > * 5 
By Horace F, STEWART, JR. AND CLYDE E. KEELER 
Discrimination learning in о 
By STEPHEN E, Сил 
GURITZ, AND І, 


me primitive mammals 


CKMAN, KEITH CLAYTON, BERNARD SCHIFF, DONALD 
AWRENCE MEssp 


Sex differences in adolescents’ 


Perceptions of parental г 
By Roserr E. GRINDE 


R AND JUDITH С. SPECTO] 
set formations by monkey. 


esource control 


R 
Perseveration learning- 


era s with previous discrimination 
training * © ` 4 А * B a D 
Bv A. A. McDowzrL, HA. GAYLORD, AND W. LYNN Brown 
Changes in intellect with age: III. The relationship of heterogeneous brain 
damage to achievement in older People è P 


By BERNARD BERKOWITZ AND RUSSELL F, G 
BOOKS 


BOOKS RECENTLY RECEIVED 


REEN 


221 


237 


245 


253 


259 


265 


279 


287 


293 


295 


301 


315 


319 


345 


349 


361 
361 


The Journal of Genetic Psychology, 1965, 106, 185-193. 


SEX DIFFERENCES IN IDENTIFICATION LEARNING* 


Department of Psychology, University of Iowa 


ALFRED B. HEILBRUN, JR. 


A. [INTRODUCTION 


Stoke (15) has proposed that the greater amount of time spent by the 
daughter in direct interaction with her mother, relative to that spent by the 
son with his father, makes the learning of specific behavioral attributes of the 
same-sex parental model more likely for the daughter. Lynn (11) extended 
this idea by hypothesizing that the daughter tends to identify with the specific 
attributes of the mother whereas sons, in the relative absence of a specific 
o model their behavior after broad cultural stereotypes 
of various lines of evidence, Rosenthal (12) also 
ith same-sex family members is stronger in 


paternal model, tend t 
of masculinity. After a review 
concludes that identification w 
females than in males. 


Direct investigation of parent-child similarity 
supports the contention that mother-daughter similarity exceeds that of the 


son and father. Crook (4) obtained the test responses of parents and of their 
children to The Personality Inventory (Bernreuter) and found correlations 
ranging from —.03 to .06, when fathers ahd sons were compared on scales 
of neuroticism, dominance, and self-sufficiency. The mother-daughter correla- 
tions ranged from .13 to .63. Gray and Klaus (6) used both tested and per- 
ceived similarity measures—based upon responses to the Allport-Vernon- 
Lindzey Study of Values—and report that the daughter's similarity to her 
mother is significantly greater than son-father similarity. On the Minnesota 
Multiphasic Personality Inventory, Sopchak (14) and Beier and Ratzeburg 
(1) measured the child’s perceived similarity to the parents and found greater 
similarity to the same-sex parent than to the opposite-sex parent (for both 
sons and daughters), but no relative differences in degree of similarity. 
Another implication of the Sopchak study is that father-son similarity is 
Positively related to personal adjustment for males, whereas mother-daughter 
similarity is negatively correlated with adjustment level. There was no statisti- 
cal evaluation of these trends, however. Bronfenbrenner (2) has criticized 
Sopchak’s technique of using the same response to infer parent-child similarity 


3. Copyright, 


(as an index of identification ) 


1965, by The Journal 


* Received in the Editorial Office on July 8, 196 
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and persona] adjustment, but the differential relationship between similarity 
and adjustment for the two sexes remains an interesting possibility. Heilbrun 
(7) found some supportive evidence for such sex-linked differences. He found 
maladjusted college males to be significantly Jess father-identified than adjusted 
males and maladjusted females to be more identified with their mothers. How- 


В. METHOD 
1. Subjects 


2. Measure of Pare 
Ss were first administer 
standard self-description 


nt-Child Similarity 
ed the 300-item Ad 


‹ : jective Check List (5) under 
Instructions. Their 


adjective endorsements were 


] ms, 
Next, in statement 


Е ary behayi ND 
15 needs and asked to judge Whether the behaviors huluded lom of the 


description 
Other, $% 15 person 


ality scores 
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and these “parental” judgments were used jointly to provide an index of 
parent-child similarity. This was done by computing for each need the abso- 
lute deviation of $'s T score from the college mean of 50 and that of the 
parent who was judged more typically to demonstrate that need behaviorally. 
For example, a male $ with a score of Т = 60 on the dominance scale was 
assigned a +10 score for dominance if the father were judged to be more 
dominant than the mother and a —10 if the mother were judged to be more 
dominant than the father. If a male $ had obtained a score of T = 40 on 
the dominance scale, his similarity score for that need was +10 if his mother 
were judged more dominant than the father and —10 if the father were 
judged more dominant. By this procedure, similarity scores were obtained for 
all 15 needs and were summed algebraically. Direction of scoring was such that 
plus scores indicated greater similarity of the son with his father; and minus 
Scores, greater mother-son similarity. The scoring procedures for females were 
identical except plus scores indicated similarity with the mother; and minus 
scores, similarity with the father. 

Three attributes of the scoring system should be noted. (а) There is no 
obvious tie between S's self-description and the "parental" judgments. (^) The 
similarity measure is obtained over a wide span of normal personality dimen- 
sions. (c) The score indicates the relative similarity between $ and his two 
Parent models and bears no necessary implication regarding the absolute 
similarity of S to either parent. In terms of the hypothesis to be tested, females 
who have the mother as a more available model and as a culturally reinforced 
model should show greater differential similarity with their mother than sons 
should with their less available father models. 


C. RESULTS 


Table 1 presents the perceived similarity data for the four groups. The 
difference in similarity scores between adjusted males and females is significant 
(t = 2.31, р < .05), with the males showing greater between-parent similarity 

TABLE 1 
PARENT-CHILD SIMILARITY SCORES FOR ADJUSTED AND MALADJUSTED COLLEGE STUDENTS 
Maladjusted students 


Adjusted students 


Males Females Males Females 

Parameter (N = 139) (М = 141) (М = 73) (№ = 74) 
Mean* 16.21 —90 —945 3.27 
5р 66.71 56.39 66.23 66.56 


* Plus mean scores indicate greater similarity to the same-sex parent and minus 
mean scores, greater similarity to the opposite-sex parent. 
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with the father than the females show with the mother. In fact, the females 
show no more similarity with their mothers than with their fathers. | 
Inspection (in Table 1) of the mean similarity scores for the maladjusted 
groups indicates opposing patterns for males and females. Whereas adjusted 
males describe themselves as more similar to their fathers, maladjusted males 
tend to endorse behaviors more like their mothers. In contrast, adjusted females 
are slightly more like their fathers, but maladjusted females are more similar 
to their mothers. The sex of child-by-adjustment interaction in similarity 
is reliable (t = 2.33, р < .05), but it is clear th 
primarily responsible. The difference in similarity scores for the two male 
adjustment levels alone is highly significant (2 = 2.71, р < .01), whereas the 
between-level comparison for females is clearly nonsignificant (r= 50, 
p> .60). 


scores 
at the large shift for males is 


D. Discussion 
When child-parent similarity is considered rel 
havioral similarity to one Parent or to the other), the hypothesis of greater 
daughter-mother than of son-father identity is not supported. In contrast, a 
significantly greater son-father similarity is found. Because the present results 


appear contrary to considerable speculation and empirical evidence, they de- 
mand careful scrutiny. There e 


xists, however, a distinct possibility that no 
contradiction is involved. 


atively (viz., greater be- 


In previous investigations, the similarity of the child to both parents has 
been attempted in terms of independent com 


parisons with one parent and then 

with the other, "There are indications, in some studies, that the girl may be 
more similar to her father than the boy is to his mother. Crook (4) reports 
three correlations ranging from .24 to .39 (mean r — 30) between daughter 
and father responses to questionnaire scales, the corresponding rs for son- 
mother pairs range from .20 to .32 (mean r = 25), Gray and Klaus (6) found 
that their college males did not show significantly higher test-response correla- 
tions with their father than did females, However, the college females did show 
significantly higher rs with their mothers than did the males. These two 
studies should be considered i ive rather than definitive, however, since 
Ty evidence in th 
of parental identification reported in the literature, 
If there is a tendency for females to į 
than do males and also to identify 
then the results of the present study 


female to identify with both parent 


€ heterogeneous studies 


would be predictable, The tend 


ency for the 
5 would provide similarity scor 


ез approach- 
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ing zero, whereas the tendency for the male to model himself selectively 
more after the paternal model would produce a positive score. The alternative 
possibility, that females selectively model themselves after one parent or the 
other in about equal proportions, could also account for a mean similarity 
score approaching zero. However, this explanation is less tenable since, if 
this were the case, the expected deviation of similarity scores about the mean 
would be larger than that of the males. The SDs in Table 1 shows that this 


is not the case. 

The foregoing post hoc model for child-parent similarity is probably only one 
of several that could be devised to account for the results of the present study. 
However, there are several lines of empirical evidence and theory that lend 
credence to it. One important question that must be considered is why females 
should show a greater cross-sex parental identification than males in combina- 
tion with a greater same-sex parental identification. Sears, Maccoby, and 
Levin (13) propose that a dependency relationship is a major requisite to 
parental identification, motivating role practice through which the child comes 
to adopt the attributes of the parent model, Although these investigators report 
no between-sex differences in dependency behaviors up to age 5, by the time 
the adult stage of development is reached it may be presumed that males and 
females, consistent with sex stereotypes, differ in their dependency behaviors. 
For example, when 400 college Ss were asked to judge whether their fathers 
or their mothers were more deferent and more autonomous (two indications of 
dependency), 70 per cent of the mothers were judged to be more deferent 
than the father and 67 per cent of the fathers were judged to be more autono- 
mous than the mother (8). To the extent that the female is allowed to remain 
more dependent upon both parents than the male, greater instigation to prac- 
tice the roles of both parents would be expected and stronger identification with 
both parents would result for the girl. Heilbrun (9) asked college students 
to rate their parents for degree of nurturance and found that females attributed 
far greater combined nurturance to their parents than did males (p < .001). 
Thus parental nurturance, conducive to child dependency, is manifested more 


toward girls than toward boys. 
Besides the greater dependency behaviors allowed (by both parents) to the 


girl, two other features of role development for males and females are rele- 
vant. From his review of the developmental literature, Brown (3) concludes 
that girls are allowed greater freedom in practicing masculine sex-typed be- 


havior than boys are allowed in practicing feminine behaviors. Second, 


he provides evidence to support the contention that masculine roles are per- 
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ceived as more desirable by the female than feminine roles are perceived a 
sirable by males. Accordingly, the culturally reinforced pattern for the даир a 
of primary identification with the mother is vitiated to some «к һу the 
greater practice in and sex-role preference accorded to the father s masculine 
behavior: This vitiation should have the effect of reducing the instigation to 
model the mother's behavior and increase the instigation to model the father’s 
behavior, thereby tending to equalize her tendencies toward a same-sex and 
cross-sex identification. The same sex-role phenomena would tend to increase 
the differential identification of the son because both factors would instigate 


the employment of the father as a model and avoid: 
mother’s feminine behavior. 

In summary, the model for child-parent similarity presented stipulates that 
the female has a greater same-sex parental identification than the male, but 
has less of a differential between-parent identification, 

The results confirm the hypothesis that m. 
to greater father-similarity, whereas th 
related to their similarity to the mothe 
the effect is more substantial for males than for females. The implication is 
that cross-sex parental similarity is mor 

males, at least in late-adolescent 
with the role- 


ance of role practice of the 


| idea that a substantial propor- 
tion of mothers of college daughters Present model attributes that make malad- 
т. A recent study by Heilbrun 

cerned. Upon the s 
sonality investigated in the present study, relatively large samples of female 
achievers were compared to nonachievers, and many significant differences were 
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obtained. In Table 2, these personality correlates of academic maladjustment 
have been related to parental descriptions provided by groups of adjusted 
and maladjusted females. In Table 2, it can be seen that the mothers of 
maladjusted females are consistently judged to be better described by the 
behaviors associated with academic underachievement than are the mothers 


TABLE 2 
RELATIVE PERSONALITY ATTRIBUTES OF THE PARENTS OF ADJUSTED AND MALADJUSTED 
COLLEGE FEMALES As RELATED TO THE FEMALE PERSONALITY CORRELATES OF 
ACADEMIC NONACHIEVEMENT 


Per cent time 


Per cent time Y 1 
mother judged > 


Female personality mother judged > 
traits related to father, by father, by 
academic achievement? maladjusted girls adjusted girls 
Nonachievers > achievers 
Exhibition 45 38 
Aggression 52 40 
Achievers > nonachievers 
Nurturance 53 71 
Intraception 45 52 
Abasement 59 68 
Endurance 16 29 
Female personality 
traits unrelated to 
academic achievement* 
Achievement 36 35 
Deference 70 66 
Order 54 58 
Succorance 62 p 
Dominance 35 д 
Change 52 58 
Heterosexuality 59 ae 
. * Autonomy in the related group and Affiliation in the unrelated group are not 
included. 


1 For the six related traits, the mean difference between 
judgments in the nonadjustive direction is 11 per cent. For the seven traits 
found to be unrelated to achievement, the average difference in judgments is 
zero per cent and the largest is six per cent. The conclusion is that primary 
identification with the mother should lead to the learning of behaviors found 
to be related to academic maladjustment. Gray and Klaus (6) have also pointed 


of adjusted females. 


1 Two traits proved to be exceptions to the relationships reported. High ас 
was found to be related to nonachievement, but was judged to be proportionally es 
Characteristic of the mothers of maladjusted girls than of adjusted girls (30 per cen 
vs. 38 per cent). Affiliation was unrelated to nonachievement yet was aa Ata 
considerably less characteristic of the mothers of maladjusted than of adjusted gi 


(58 per cent vs. 70 per cent). 
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out that the values of the mothers are more likely to be nonconducive е а 
haviors and motives necessary for an adequate adjustment in college an 
career planning. They felt this to be especially likely 
in the southern United States where mothers were m 
traditional feminine stereotypes. 


in their sample collected 
ore likely to conform to 


E. Summary 
The hypothesis that daughters are more similar to their mothers than sons 
are to their fathers is not supported w 
is measured. In fact, males show greate. 
It is proposed that the discrepancy bet: 
evidence is more apparent than real 
but more nearly equal identification o 


The second hypothesis, that similarity to the same-sex parent is positively 
related to personal adjustment for m. 


ales and is negatively related to personal 
adjustment for females is supported, although the effect is greater in the case 
of son-father similarity. 


hen relative similarity to both parents 
г differential similarity to their fathers. 
ween these results and previous empirical 
and can be accounted for by stronger 
f the female with both parents. 
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REINFORCEMENT SCHEDULES AND RESPONSE 
VARIABILITY IN PRESCHOOL CHILDREN*? 


Department of Psychology, Montana State University 


Emery Benson, W. J. GRIFFITHS, JR., AND М. T. GRIFFITHS 


A. INTRODUCTION 


During the course of a series of studies concerned with possible relationships, 
among preschool Ss, between motivation patterns in various reinforcement 
situations and preferences for familiar-uniforms vs. bizarre-novel figures, 
we became interested in determining the effects of prior motivational experi- 
ences on subsequent response variability. 

After inception of the studies, the work of McCray and Harper (1) with 
elementary-school children became available. These investigators examined the 
hypothesis that “following conditioning on different reinforcement schedules, 
when blocked from obtaining their reinforcement by a barrier which could 
be circumvented by manipulation of any one of several devices, Ss conditioned 
on variable-ratio reinforcement (VR) schedules will show greater variability 
of behavior than will Ss conditioned on regular (R)- or fixed-ratio (FR) 
reinforcement schedules.” 

The present study was concerned with the general area described by the 
McCray and Harper hypothesis: namely, "What are the effects on subse- 
quent response variability of experiencing fixed-ratio, variable-ratio, and regu- 
lar-reinforcement schedules?" Due to subject and methodological differences 
between the present study and those of McCray and Harper, our study can- 
not be considered a replication, except in terms of the general field of interest. 


B. METHOD 
1. Apparatus 


A straight runway, 15 feet long and four feet wide, was used to give 
Preschool children the experience of FR-, VR-, and R- schedules. The entire 
length of the runway was screened with bamboo from the remainder of the 


* Received in the Editorial Office on July 15, 1963. Copyright, 1965, by The 
ournal Press. 

1 Supported in part by Grant M-4724 (C-I) from the National Institute of Mental 
Health and, in part, by Grant 687-R from the Graduate School, Montana State 
University. 
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The "start" end of the runway contained a small chair, a leather е 
neg d as enclosed chamber that concealed а pulley and weight system. / 
light prom wire, fitted with a snap hook passed through a small hole ah y 
chamber and hooked onto a metal ring at the back of the leather —— 
standard weight of two pounds was used on the pulley system throug ou i 
study. At the "goal" end of the runway was a slot machine modified as x 
lows: the metal jacket of the machine was removed and replaced with $ r : 
plywood housing. The usual symbols on the tumblers of the machine were re 
placed with animal decals and the payoff slot and j 
a tin tray painted red. The device was fitted wit 
penser and hopper 
weighted, easily 
a plywood frame 
and payoff tray 
different studies, 


ackpot were replaced with 


h a metal-tube marble dis- 
› and the short-armed lever was replaced with a long, 


P ^ : Е et in 
operated, metal-pipe lever, The entire apparatus was set it 
in such manner as to Present tumblers with decals, the lever, 


to the Ss. A number of panel lights were installed for use in 
The plywood frame contained a one 
one E to observe $ as he proceeded down 


dispenser, and returned to the start ch 


-way screen that enabled 
the runway, manipulated the marble 
air. Photoelectric cells operating timing 
devices were concealed at the "start" and "goal" ends of the straight runway. 

The apparatus used to study Tesponse variability consisted of a standard 


Foringer Marble Dispenser in a flat-black plywood frame encased in such 
manner as to conceal the marb 


le hopper and to present to the § only the plas- 
tic payoff dish. On the back у all of the plywood frame, concealed from the 
view of 8 by ur devices (a lever, a doorbell, a button, a chain, 
xed to individual, moveable, fiberboard panels. 
Pilot lights were installed on 


the back of each panel enabling one E to record 
the device or devices manipulated by $. 


2. Subjects and Procedure 
Thirty-two Preschool ch 
assigned to four groups, 
a group. Before exposur 


ildren, 17 males and 15 
one control § and thre 
* to the variabilit 


females, were randomly 
е experimental Ss, eight Ss to 
Y device, all the experimental Ss 


» While the R group continued 
е FR-4 group continued on а 
response and the VR-4 group 
every fourth response. 


0 trials, th 
fourth 
ge) for 
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The S was seated in a small chair at the “start” end of the runway and was 
told to go to the “goal” end when the white light went on at the end of the 
runway. The 8 was instructed to pull the lever and, if anything came out, to 
put it in the metal box at the side of the runway and to return to the chair. If 
nothing was received, he was to touch the tray, return to the chair, wait for the 
light, and “play the game again.” Reaction time and running, time were re- 
corded. 

One E walked with $ on the first three trials, thereafter stationing her- 
self at the start end of the runway to record reaction times. A second E was 
stationed behind the one-way screen, operated the reinforcement schedules of 
the marble dispenser, and recorded running times. Following the runway ex- 
periences, the experimental Ss and the control Ss without runway experience 
were exposed to the variability apparatus for 60 reinforced trials on a regular 
schedule. On this apparatus, the 8s were told to put their hand under the cur- 
tain and to see whether they could make the "box work" and, if they ob- 
tained anything to put it in the metal box at the other end of the room, to re- 
turn, and to “work the box again." All manipulative devices “paid off" one 
marble on operation. The positions of the devices were scrambled by one E 
concealed behind the apparatus. That E also recorded the arrangement of the 
devices and the manipulations by 8 to obtain the marble reward. The Ss 
were given trials in blocks of five on each of the four arrangements of the 
devices, At the termination of the study, each $ was given his choice of a 
“take-home marble.” 

C. RESULTS 


Although no significant differences were found between the reaction times 
Of the experimental and control groups (or between the experimental $$) 
On the straight runway, the average running time for the FR-4 group was 
found to be significantly faster ( < .05) than that of any of.the other 
groups, 

Figure 1 shows the responses made on the variability apparatus by the four 
groups of preschool children. Among the control-group Ss, it can be seen that 
four of the eight were device stereotyped and used one device (regardless of its 
Position) to obtain the marble reward. Figure 1 shows also that one of the 
eight Ss in Group C was position stereotyped and, to obtain the marble 
Teward, operated whichever of the four devices happened to occupy the pre- 
ferred position. Three of the Group C children used more than one device and 
more than one position to obtain the marble reward. The figure shows that one 
ОЁ these Ss used three devices and two positions and that two Ss used two de- 
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FIGURE 1 
RESPONSE VARIABILITY OF PRESCHOOL CHILDREN 


vices and three positions to obtain the marble. It is to be noted however that, 
with these latter children, variations in the devices manipulated never oC 
curred within any particular arrangement of devices, 

Figure 1 shows that four of the eight Ss in Group FR-4 were device sterco- 
ame device in all four positions. Two Ss in this 
group were position stereotyped and manipulated whichever device chanced to 
be in the preferred position. Figure 


1 indicates that two of the FR-4 children 
operated more than one device in m 
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typed. Six of the Ss in this group used more than one device and more than 
one position to obtain the marble reward. It is particularly to be noted that 
changes in the manipulanda activated occurred within blocks of trials on 
particular arrangements of the devices. 

Figure 1 shows that, among the Ss in Group R, five Ss were device stereo- 
typed and that three Ss were position stereotyped. 


D. Discussion 


The finding that the members of the FR-4 group of children have signi- 
ficantly faster running times on the straight runway (as compared with chil- 
dren in the other groups) indicates a greater motivating character of that type 
of reinforcement. Screven (2), using a similar straight runway situation 
with first-grade children reported: “... running time with first-grade subjects 
does not appear to distinguish between different incentive levels at low work 
loads but only at high work loads.” Although the present study—with subject, 
Procedural, and apparatus differences—cannot be considered a replication of 
Screven’s work, it appears that a comparative study using preschool and 
first-grade 8° on the straight runway might prove fruitful. 

Certain differences in experimental design between the present investiga- 
tion and that of McCray and Harper (1) need to be considered before com- 
Parison of the results. The latter authors used kindergarten children, whereas 
We selected preschool Ss (at random) from the community. In the present 
Study eight Ss, four to a group were used. McCray and Harper used four chil- 
dren toa group, with four groups. In our work, the apparatus for precondition- 
ing differed in design from the one used to measure response variability ; where- 
as in McCray and Harper’s study, the variability apparatus was a modification 
of the one used to precondition the experimental Ss and involved the delivery 
of cartoons rather than of marbles. In the McCray-Harper work, all 
Manipulanda on the variability apparatus occupied a set position and were 
not, as in the present study, “scrambled.” In spite of these differences, com- 
Parisons of results yields considerable support to McCray and Harper’s finding 
that children experiencing variable-ratio reinforcement are subsequently more 
variable in their responses than either those Ss experiencing regular- or fixed- 
Tatio schedules or than the nonpreconditioned control Ss. This statement is 
Substantiated by the following comparative findings. All four control Ss 
AK the McCray-Harper study were device stereotyped throughout the entire 
Teinforcement period. In our study 50 per cent of the C Group Ss were device 
stereotyped, However, because the manipulanda (on the variability apparatus) 
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in our study were "scrambled" as to position, as was not the case in ШП 
and Harper’s work, the controls in our study seem to be more variable t E 
those in McCray and Harper's work. Approximately 62 per cent of the 
C Group children in the present study did not manifest striking response 
variability, but approximately 37 per cent of them did show some degree 
of variability, since they used more than one device and more than one a 
to obtain the marble reward. However, the “scope” of this manifestation 0 
variability was diminished by the fact that, when device changes did occur, 
they did so between rather than within arrangements of manipulanda. McCray 
and Harper reported that children in their Group R were device stereotyped 
in that they all used one device throughout the reinforcement period. Like- 
wise, we found that all of the Ss in this group were either position or device 
stereotyped. | 

Comparison of the response variability of children experiencing FR-4 rein- 
forcement in the two studies indicates a substantial degree of support for the 
notion that this type of conditioning experience does not lead to considerable 
behavior variability subsequently. McCray and Harper found that three of four 
Ss in this group manipulated the same device on all reinforcement trials and 
one 8 manipulated two devices. Among our FR-4 Ss, 50 per cent were found to 
be device stereotyped and 25 Per cent, position stereotyped. 

In terms of number of device changes within any particular arrangement, 
number of positions used and number of different devices used on the уапа- 


bility apparatus, VR-4 children were the most variable. This finding agrees 
with results in McCray and Harper’s report. 


E. Summary 


The effects of fixed-ratio, variable-ratio and regular reinforcement on res 
ponse variability of preschool children was studied. 


It is found that, when tested subsequently, the children preconditioned on 


variable-ratio reinforcement show greatest response variability. 
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BEHAVIORAL DIFFERENCES IN TWO CLOSELY 
RELATED LINES OF МІСЕ*! 


Purdue University and Roscoe B. Jackson Memorial Laboratory 


Vicror Н. DENENBERG? 


A. INTRODUCTION 


Denenberg (1) has reported that C57 BL/10 mice which had been separated 
and bred in two different physical locations differ significantly on a classical- 
conditioning learning task. Experimental tests showed that the difference was 
not due to environmental factors. Because of this difference, the strain of mice 
was further classified as C537 BL/10Sc and C57BL/10Jax. The Jax animals 
were the superior learners. 

Prior to separation, the mice had been inbred for 32 generations, which is 
well beyond the 20 generations specified as defining a homozygous strain (2). 
The Sc mice were first tested 32 generations after separation, and the Jax 
mice were first tested 25 generations after separation. During that time, a 
single mutation (or more) could have occurred that could have brought about 
the difference in learning ability. However, no genetic analysis has been made 
to determine whether this difference in conditioning is due to one or a few 
genes or whether many genes are involved. 

Before making such an analysis it seems important to determine whether 
these mice differ on other behavioral measures. Differences, if found, would not 
give any insight into the genetic mechanisms; but they might provide other 
Phenotypic criteria to be used in genetic analysis. In addition, the data might 
aid in understanding the behavioral processes underlying the previously obtained 
difference, Because the mice had been found to differ on a conditioning task in 
which a noxious stimulus (shock) was used as the reinforcer, it was considered 
Possible that the animals differed in learning ability or emotionality or both. 
Therefore, tests measuring defecation, open-field activity, escape learning with 
=_ 
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а i А " 
shock reinforcement, and escape learning with water reinforcement wer 
used. In addition, the animals were tested for audiogenic seizures. 


B. METHOD 
1. Subjects 


The subjects were 20 male C57BL/10Sc mice from five litters and 28 2 
C57BL/10Jax mice from six litters. The Sc mice had a mean age of Шш 
days when tested and the Jax mice had a mean age of 95.11 days. All peri 
had been born and reared in the same colony room and were housed next to eac 
other. 


2. Apparatus and Procedure 


The mice were brought from the colony room to the test room in their living 
boxes. In sequence, each animal was tested for defecation, open-field activity, 
escape learning with shock reinforcement, extinction of the learned response, 
and escape learning with water reinforcement. After a complete litter was 
tested, the animals were returned to the colony room where they remained at 
least overnight before being given the audiogenic-seizure test. 

а. Defecation. The mouse was removed from the living cage with rubber- 
tipped forceps and placed in a clear plastic mouse box measuring five inches 
by 11 inches (inside dimensions). The number of boluses dropped in two min- 
utes was recorded. . 

b. Open field. 'The unit measured 27 and one-half inches square with 
Wooden sides painted a flat gray. It had a floor made of one-fourth inch wire 
mesh. Plastic tubing underneath the wire-mesh floor divided the floor into 
25 squares five and one-half inches on a side, The mouse was removed from the 


plastic box with forceps and was placed in the center square. The total number 
of squares entered in a three-minute period was recorded. 


ber was constructed by 
box. The escape platfo 
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platform to escape from the shock. He could also climb up the wire mesh. The 
top was closed so that the mouse could not jump out. 

The shock unit was a Foringer Model-1154 Shocker with 500,000 ohms in- 
ternal resistance. A current of 0.5 ma was used (250 volts). 

The mouse was placed into the starting chamber directly from the open- 
field test. The raising of the guillotine door started the current and a .01- 
second timer was started manually at the same time. When the animal climbed 
on the platform the timer was stopped, the door was lowered, and the mouse 
was placed back in the starting chamber. Ten massed trials were given in this 
manner. The eleventh trial was identical with the previous 10 except that the 
shock was turned off. Behavior on this extinction trial was scored as follows: 
0, did not leave starting chamber; 1, left starting chamber, but did not go 
more than half way down the alleyway; 2, went more than half way down the 
alley ; 3, jumped up on escape platform. 

d. Water-escape learning. A washtub 10 and one-half inches deep was filled 
with six inches of water. The temperature was the same as that of the room (74° 
to 76°F). At the water surface, the area of the tub was 18 and one-half inches 
Square, An escape platform was constructed from a wire-mesh food hopper that 
had been cut off a mouse-cage cover. This measured three and one-quarter 
inches in diameter by three and one-half inches deep and was attached at the 
middle of one side of the tub. The unit was placed so that the bottom was just 
below the surface of the water. The animal was held by the tail at the side 
Opposite from the escape platform, with its head even with the top of the wash- 
tub. It was dropped into the water from that position, and a .01-second timer 
Was started when the mouse hit the water. As soon as the mouse had con- 
tacted the escape platform with two feet the timer was turned off. Five massed 
trials were given. 

*. Audiogenic seizures. The mouse was placed in a chamber containing 
ап observation window and was subjected to three minutes of high-intensity 
noise from a door bell. The occurrence of running, tonic, or clonic seizures 
Was to be recorded, but none of the animals exhibited any of these behaviors. 


C. RESULTS 


Table 1 summarizes the pertinent statistical findings. 

No significant difference was found between the two groups on the defeca- 
tion measure, A difference, significant beyond the .01 level, was found on the 
activity measure in the open field, with the Sc mice being the more active. 
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TABLE 1 
MEAN VALUES FOR THE JAX AND Sc MICE ON THE VARIOUS TESTS 
Strain 

Test Jax 5с f b 
.53 N.S. 
Number of boluses* 1.46 1.70 a 
P pare of squares entered* 93.25 112.75 3.21 10 
Shock running time** 45.92 57.95 1.94 05 
Shock extinction trial** 1.58 0.75 2.37 А? 
Swimming time* 29.61 36.36 1.84 Ка 

Audiogenic seizures* 0 0 nis 


* N—28 Jax Ss, 20 Sc Ss. 
** N —25 Jax Ss, 12 Sc Ss. 


A partial short circuit occurred in the shock-learning apparatus, which 
short circuit necessitated discarding the learning and extinction data of eight of 
the Sc mice and of three of the Jax mice. Over the 10 trials, the mean time 
required for the Jax mice to escape the shock was less than the time taken by 
the Sc mice. This difference approaches significance with a probability of less 
than .10. On the extinction trial, the Jax mice went significantly further down 
the alleyway than did the Sc mice (5 < .05) ; four of the Jax animals made 


the complete response of jumping up on the platform while none of the Sc 
mice made that response. 


Ў ER P an 
Over the five trials, the mean swimming time for the Jax mice was less tha 


that for the Sc animals, This difference, though not significant (p < .10), 18 
in the same direction as the other learning scores: viz., the Jax animals 
exhibited the superior performance, 

The significant differences on the activity and extinction tests can be related 
to the age differences between the Jax and Sc mice. Within each line, Tear 
son correlations were computed between age and the extinction and activity 
scores. None of the four correlations was significant, even at the .10 level. 


b а ps 9 " О 
There is no evidence that the significant behavioral differences are related t 
the age differences btween the two groups of mice. 


D. Discussion 


Denenberg (1) had found that Jax mice made significantly more CRs to ? 
previously neutral buzzer in classical buzzer-shock conditioning than did 5с 
mice. The present data confirm and extend the generality of that finding. On 
the extinction measure, the Jax mice went significantly further down the alley- 
way than did the Sc mice. On both escape-learning tasks, the Jax animals were 
better. Though the differences for the learning measures are significant only at 
at the .10 level, these results, in conjunction with the extinction data and the 
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prior classical-conditioning data, strongly indicate that Jax mice are superior 
to Sc mice on learning measures that involve some form of noxious reinforce- 
ment. No comparisons have been made between these two lines on learning 
tasks with a positive reinforcer. 

Theoretically, the activity score does not have to be associated with the 
learning scores. Whether a direct relationship exists between the activity and 
learning measures, or whether these are merely correlated events cannot be 
answered at this time. 

E. SUMMARY 


C57BL/10Jax mice and C57BL/10Sc mice, which had previously been 
shown to differ significantly on classical conditioning, were compared on 
measures of defecation, open-field activity, shock-escape learning, extinction, 
Water-escape learning, and audiogenic seizures. The Jax animals were found 
to be significantly superior to the Sc mice on the extinction measure and 
approached significance on the two escape tasks. 

These data are in agreement with the prior findings. The Sc mice were 
found to be significantly more active in the open field than were the Jax ani- 
mals, 
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AN INVESTIGATION OF SEX DIFFERENCES BY 
INTELLIGENCE, SUBJECT-MATTER AREA, GRADE, AND 
ACHIEVEMENT LEVEL ON THREE ANXIETY SCALES* 


Northern Illinois University and University of Alabama 


Leo J. Loucuiin, Henry A. O’Connor, Marvin POWELL, 
AND KENNETH M. PARSLEY, JR. 


A. INTRODUCTION 


Much concern is being shown regarding the relationships between anxiety 
and achievement among elementary-school children. In recent research, nega- 
tive correlations were obtained between tested anxiety and academic achieve- 
ment, and higher mean anxiety scores were found for girls than for boys 
(3, 4, 5, 6). The purpose of the present study was to ascertain the differences 
between the sexes on three anxiety scales and to do this by intelligence, subject- 
matter area, grade, and achievement level. Basically, the present study attempts 
to investigate further the work of Sarason (6, 7) and of Castaneda, McCand- 
less, and Palmero (2) concerning sex differences in tested anxiety among chil- 
dren of elementary-school age. 

In their approach to the manipulation of anxiety as a research variable, 
Sarason and his associates (7) considered anxiety in a psychoanalytic frame of 
reference, Accordingly, the anxious response is a danger signal of significance 
to the self and to its defense system. In Sarason's study of anxiety in elementary- 
school children, none of the hypotheses was concerned with sex differences. This 
Oversight occurred mainly because the researchers did not anticipate the pattern 
of findings on sex differences and did not become fully aware of the problem 
until well after the research project had been initiated. However, Sarason did 
Teport a consistent tendency for girls to obtain higher anxiety scores than boys 
оп both the Test Anxiety Scale for Children (TASC) and the General Anx- 
iety Scale for Children (GASC). The difference between boys and girls on the 
GASC was greater than the difference on the TASC. 

Castaneda, McCandless, and Palmero (2) regard anxiety as a highly noxi- 
Ous-drive state or stimulus condition which a child will go to considerable 
lengths to avoid or reduce. Their anxiety scale was developed primarily as a 
lancer eem 

* Received in the Editorial Office on August 9, 1963. Copyright, 1965, by The 
Journal Press, 
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method of measuring level of drive or motivation. Castaneda and his associates 
found that girls tend to have higher scores than do boys on the Children’s 
Manifest Anxiety Scale (CMAS) which was administered to 386 children in 
grades four, five, and six. The results of an analysis of variance indicated that 
the effects of sex were significant beyond the .005 level. 


B. SAMPLE AND PROCEDURE 


The entire population of grades four through eight in an urban-suburban 
school district with a generally middle socioeconomic class background was 
given appropriate levels of the California Reading Test, the California Arith- 
metic Test, and the California Test of Mental Maturity. On the basis of the 
results of the California Test of Mental Maturity, the sample was divided by 
sex into five JQ groups: 75 to 94, 95 to 104, 105 to 114, 115 to 124, and 125 
and up. The 75-to-94 IQ group includes a greater range than the others. The 
attempt to divide this group into two groups of 75 to 8+ and 85 to 94 was 
abandoned due to the small number of cases within the 75-to-84 JQ range. 


Children with /Qs below 75 are placed in special classes in this school system 
and were excluded from the study. 


The achievement-test scores within each IQ group and sex group were 
selected for the purpose of differentiating the overachievers, average achievers 
and underachievers within each group. The reading-comprehension, reading- 
vocabulary, arithmetic-fundamentals, and arithmetic-reasoning test scores 
were used rather than the total-reading and total-arithmetic scores because the 
authors felt that the subtests give measures of different aspects of reading and 
arithmetic that might be obscured by the use of total test scores. The mean 
achievement score was ascertained for each of the subtests within each of the 
five IQ groups. Grade-placement values of 0.6 were added to and subtracted 
from each of the means to determine the limits within which all subjects were 
designated as average achievers, above which subjects were designated as over- 
achievers, and below which subjects were designated as underachievers. 

Although previous studies of underachievement h 


ment value of plus or minus 1.0 (year) for establishing the limits, they usually 
have dealt with large heterogeneous JQ groups, Because the present study deals 
with achievement within a limited homogeneous IQ group, the + 1.0 value 
would not have differentiated the extreme groups in these limited ranges, aS 
few exceed or fall below this limit. The + 0.6 value was selected following 
the computation of the standard error of the subtest grade-placement score 
means for each JQ group. Because the highest standard error of the mean in 


ave used a grade-place- 
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any single category was .18, the plus-and-minus 0.6 limits gave reasonable as- 
surance that the overachievement and underachievement groups were at least 
three standard errors above or below the means of the average-achievement 
groups. 

Measures of anxiety were obtained from three generally recognized scales: 
the CMAS, TASC, and GASC. Only the children who completed all the 
tests were designated as subjects for the study. The final sample consisted of 
2,651 boys and 2,369 girls. 


C. RESULTS 


An analysis of variance shows that differences between the sexes on the 
three anxiety scales are significant beyond the .05 level. Student's ¢ test was 
employed to determine where the significant differences between the sexes 
occurred. The results are presented in three tables. Table 1, by grade, subject 
matter, achievement level, and intelligence, gives a summary of the differences 
between males and females on the Children’s Manifest Anxiety Scale. Columns 
3 to 5 contain a summary of the differences between the sexes for underachieve- 
Ment, average achievement, and overachievement in reading vocabulary; 
Columns 6 to 8, for reading comprehension; Columns 9 to 11, for arithmetic 
fundamentals; and Columns 12 to 14, for arithmetic reasoning. All the sig- 
nificant differences occur with the females having the higher anxiety scores. 
In descending order by grade, the incidence of significant differences occur in 
Grades 5, 7, 4, 8, and 6. By subject matter, significant differences occur (in 
descending order) in arithmetic reasoning, reading vocabulary, reading com- 
Prehension, and arithmetic fundamentals. By intelligence, significant differences 
Occur most frequently in the 105-to-114 7Q group, followed in order by the 
75-to-94, 95-to-104, 115-to-124, and 125-and-up groups. By achievement 
level, the incidence of significance occurs most frequently in the average- 
achieving group, followed by the underachievers and then by the overachievers. 

The data presented in Table 1 indicate that, according to the CMAS, the 
Ereatest incidence of significant differences occurs by achievement level in the 
Average group; by subject matter, in arithmetic reasoning; by intelligence, in 
the 105-to-114 ЈО group; and by grade level, in the fifth grade. The least 
Incidence of significant differences occur by achievement in the overachieving 
group; by subject matter, in arithmetic fundamentals; by intelligence, in the 

group ranging from 125 and up; and by grade level, in the sixth grade. 

For the Test Anxiety Scale for Children, Table 2 presents a summary of 
the differences between males and females by grade, subject matter, achieve- 
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ment level, and intelligence. All significant differences occur with the females 
having higher anxiety scores than the males. By grade, the incidence of signifi- 
cant sex differences occurs most frequently in Grades 5 and 7 followed in 
order by Grades 4, 8, and 6. By subject matter, the incidence of significant 
differences is greatest in reading vocabulary, followed in order by arithmetic 
reasoning, reading comprehension, and arithmetic fundamentals. By intelli- 
gence, the incidence of significant differences occurs most frequently in the 
105-to-114 IQ group followed by the 95-to-104, 75-to-94, 115-to-124, and 
125-and-up groups. By achievement level (in descending order) the incidence 
of significant differences occurs in the average-achieving, underachieving and 
overachieving groups. 

The data in Table 2 indicate that, according to the TASC, the greatest 
incidence of significant differences between sexes occur by achievement level 
in the average-achieving group; by subject matter, in reading vocabulary; by 
intelligence, in the 105-to-114 ІО group; and by grade level, in Grades 5 
and 7. The least incidence of significant differences occurs by achievement level 
in the overachieving group; by subject matter, in arithmetic fundamentals; 
by intelligence, in the ТО group ranging from 125 and up; and by grade level, 
in Grades 6 and 8. 

Table 3, by grade, subject matter, a 
shows the differences between males an 
Scale for Children. Here, 


chievement level, and intelligence, 
d females on the General Anxiety 
too, all significant differences occur with the females 
having higher anxiety scores than the males. The table shows that by grade 
the incidence of significant differences occurs most frequently in Grade 5 
followed in order by Grades 6, 7, 4, and 8. By subject matter, the incidence 
of significant differences is Greatest in reading comprehension followed in 
order by reading vocabulary, arithmetic fundamentals, and arithmetic rea- 
soning. By intelligence, the incidence of significant differences occurs most 
frequently in the 95-to-104 IQ group followed by the 75-to-94 and 105-to-114, 
115-to-124, and 125-and-up groups. By achievement level, the incidence of 


significant differences is greatest in the average-achieving group followed 
by the underachievers and the overachievers. 


The data in Table 3 indicate that, from th : 
i Occurs by achievement level in the 
average-achieving group; by subject matter, in reading comprehension; by 


intelligence, in the 95-to-104 IQ group; and by grade level, in Grade 5. The 
least incidence of significant differences between sexes occurs by achievement 
level in the overachieving group; by subject matter, in arithmetic reasoning; 
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by intelligence, in the JQ group ranging from 125 and up; and by grade 
level, in Grade 8. 
D. Discussion 


The results of the three anxiety scales (CMAS, TASC, and GASC) vary 
considerably, with the GASC having the greatest incidence of significant sex 
differences and the TASC having the least. Differences are to be expected as 
each instrument was designed to measure different aspects of anxiety. It is 
not the purpose of this study to account for or to compare these discrepancies, 
but to determine where significant sex differences occur on each of the three 
instruments.! The limited research reported previously is confirmed by the 
results—girls generally attain higher mean anxiety scores than do boys. The 
extension of this study resulted in additional findings that determine with more 


certainty that significant sex differences do exist and indicate where these 
significant differences occur in ге 


grade, and achievement level. 


Although the results vary by instrument, there are a number of consistent 
underlying patterns. All the significant sex differences occur with females 
having the higher scores, Significant sex differences occur most frequently by 
intelligence in the 95-to-104 and 105-to-114 ТО groups; by achievement level, 
in the average-achieving group; and by grade level, in the fifth-grade group. 
Significant differences occur least frequently by intelligence in the ТО group 
ranging from 125 and up; by achievement level, in the overachieving group, 
by subject matter, in arithmetic fundamentals; and by grade level, in the 
eighth grade. 

The findings suggest that sex differences in anxiety manifest themselves 
early in children’s academic careers, reach a peak in the fifth or sixth grade, 
and diminish considerably by the time the eighth grade is attained. This decline 


gard to intelligence, subject-matter area, 


to determine grade trends in anxiety wi 
tween JQ groups within each grade by sex, 


1 The analysis of the lie scales of these instruments was 


s of 1 Not reported in this study, 
since very few significant sex differences were found on thes 


е scales, 


E 
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SOME RADIATION EFFECTS ON FOOD SATIATION IN THE 
RHESUS MONKEY*! 


Department of Psychology, University of Texas 


A. A. McDowzLL anp W. Lynn Brown 


A. PROBLEM 


It is generally accepted that whole-body exposure to radiation produces 
anorexia in most animals and that the degree of anorexia is roughly propor- 
tional to the amount of radiation exposure. In addition, it is generally assumed 
that the anorexia dissipates as the animal recovers from the period of acute 
effects. 

The purpose of the present study was to test the validity of the latter as- 
sumption. The study utilized food-satiation tests with control monkeys and 
with irradiated monkeys more than four years after the fact of exposure to 
neutron radiation. Further, it was replicated with an independent group of 
control and irradiated monkeys more than five years after the fact of exposure 
to nuclear radiations. 


B. METHODS 
1. Subjects 


Eleven adult-male rhesus monkeys, ranging in age from approximately 6 
to 8 years, served as Ss in the initial satiation tests. Five of these Ss had 
been exposed to chronic fast-neutron radiation more than four years earlier. 
At that time, they had been given a 24-hour whole-body exposure every four 
days at 87.2 mrep per hour until a total dose of 583 rep was achieved. The 
six control Ss had been sham exposed during the same period. 

Fourteen adult-female rhesus monkeys, ranging in age from approximately 
7 and one-half to 8 and one-half years, served as Ss in the replication. The Ss 
Were the female survivors of an exposure to nuclear radiations, which radia- 
tions took place more than five years earlier. Four of them were control Ss. 
The estimated total-radiation dosages for the 10 irradiated Ss were 282 rem 
for one $, 308 rem for one S, 358 rem for each of three Ss, 397 rem for each 
Mu аа 
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of two Ss, 439 rem for опе $, and 512 rem for each of two Ss. Because of oe 

small numbers of Ss in each dosage group, the only comparisons — 

were between the control Ss as one group and the irradiated Ss as a secon 
oup. 

yi 2. Apparatus 


АП testing of Ss in this study was conducted in a modified version of the 
Wisconsin General Test Apparatus, with the carrying cage serving as the 
holding cage during the test procedure. Only the center foodwell of a three- 
foodwell stimulus tray was used, 

3. Procedure 

During the test procedure for both 
tion, the forward Opaque screen wa: 
started with the stimulus 
diced apple (average wei 
foodwells, pushed the stimulus- 


the initial satiation tests and the replica- 


ean weight for control Ss being 15.0 
pounds and that for the irradiated Ss bei 


two groups is beyond the .025 significance 


level (F 
the control Ss taking (on the average) 


= 7.78; df = 1,12), with 
456.7 t 


rials to satiation and the 
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irradiated Ss taking (on the average) 258.6 trials. The Ss of these two groups 
fail to differ significantly with respect to weight. On the average, the control 
group Ss ingested to satiation 44.1 grams of apple per pound of body weight; 
and the irradiated group Ss, 29.1 grams. As measured by the Kruskal-Wallis 
one-way analysis of variance by ranks (1), this difference is beyond the .05 
significance level (H = 3.92, df = 1). These results argue for the persistence 
of some degree of anorexia years after the cessation of radiation exposure. 


D. Discussion 


The present findings raise (possibly) more questions than they answer. They 
may reflect the continuance of some degree of conditioned avoidance to food 
(2), which avoidance developed during the period of acute radiation effects. 
They may be due to physical limitations imposed on consumption, due to 
erosion and scarring of the gastrointestinal tract. Or they may result from 
limitations imposed upon the digestive processes, due to physiological inter- 
ference with the cellular secretions associated with digestion. The preceding 
suggestions, of course, do not exhaust all the possibilities of explanation; but 
they do suggest some of the avenues of inquiry that might be followed to 


investigate the basis for the limitations imposed on food consumption by long- 
previous radiation exposure, 


E. SUMMARY 
Food-satiation tests conducted with control monkeys and with monkeys ex- 
Posed to chronic fast-neutron radiation more than four years earlier show 
control Ss to take significantly more trials to food satiation than do irradiated 
Ss. A replication of the tests with control Ss and with Ss exposed to nuclear 
radiations more than five years earlier gave similar results, In the second in- 


stance, the control Ss also ingested to satiation significantly more grams of food 
per pound of body weight 


than did the irradiated Ss. The results argue for a 
long-term effect on food consumption of radiation exposure. 
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ADOLESCENT MARGINALITY*? 


Department of Psychology, University of Natal 


J. W. Mann 


A. [INTRODUCTION 


In developing from a child to an adult, the Western individual finds him- 
self between two worlds in the transitional state of adolescence. The purpose 
of the present study is to examine some salient features of this state, paying 
especial attention to Lewin’s view of it. Lewin (6, 7) used a blend of his own 
field theory and the marginal-man theorizing of Park (10) and of Stonequist 
(12) to present a map of adolescent intermediateness that, on the one hand, 
is serviceable in suggesting what broad conclusions the researcher is likely 
to reach; but, on the other hand, is sufficiently incomplete or dubious to hint 
that not all the conclusions should be taken as foregone. 

Of Lewin’s picture, one feature that is open to question concerns the 
different worlds through which an individual passes as he ages. The topological 
map drawn by Lewin (6) presents only two main worlds or regions: the one 
of childhood and the one of adulthood. Where these regions overlap, there 
is an adolescent region, partaking both of adulthood and of childhood. In 
other words, there is no separate adolescent world at all. An important con- 
sequence of this picture is that whatever interregional tension exists has to be 
between childhood and adulthood, not between—say—adulthood and a non- 
existent adolescent region. 

Exactly the same conceptual difficulty has arisen in treatments of other 
marginal men (or “permanent adolescents” as Lewin calls them) like mixed- 
bloods descended from two different races. The original theorizing of Park 
and Stonequist, which theorizing Lewin followed, saw a South African mixed- 
blood, for instance, as marginally poised between white and black worlds and, 
in his conflicts, torn between these two particular worlds. Other theorists, like 
Goldberg (2), since have wondered whether, instead, “marginal” men are not 
enclosed in an insulated world of their own. If they are, the truly marginal 
man might find that his interworld conflict lies between his own world and 
another world rather than between the two “other” worlds. In fact, many 


— 
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" 

South African mixed-bloods seem racked between the worlds of d (OL 
and whites rather than between the white world and the African worl . 
As a marginal man, the adolescent may be poised between adolescence and 
adulthood rather than between childhood and adulthood. This position е 
especially likely to occur because adolescence is not fleeting, but lasts for severa 
years during which a fairly elaborate teen-age culture can prevail and a 
consciousness of adolescence as a separate state of being can become entrenched. 
To Lewin, however, the separate, well-defined world of adolescence that 
scholars, such as Reuter (11), readily envisage does not exist; so the conflict 
lies between childhood and adulthood. Accordingly, Lewin expects the adoles- 
cent to be averse to the underprivileged childhood group to which he no 
longer wishes to belong and attracted by the privileged adult world that does 
not fully accept him. This is not quite what would be expected if the situa- 
tion were represented in terms of three worlds instead of two. Indeed, there 


may be some adolescents who are averse to children, it could then be argued; 
but this is because they are very youn 


g adolescents who are on the margin— 
not between childhood and adulthood but—between childhood and adolescence. 
Other adolescents who are nearer to 


full maturity might despise adolescence 
and admire adulthood. 
In other words, 


are distinguished 
repel him?” 


the issues raised for investigation here are “Just what worlds 
by the adolescent? and which of them attract him and which 


A related issue is also implicit in Lewin’s work. He believed that standing 
on a margin would make the 


adolescent uncertain about which world he be- 
longed to (6). In the Present study, 
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status tug the personality into a special shape recognizable by traits such as 
instability, sensitivity, and uncertainty. Similarly Lewin (6), at his most 
cautious, held that marginal status is "often prevalent" in adolescence and 
leads to characteristic emotional instability and sensitivity. Thus it is to be 
expected that marginal personalities will appear within the adolescent group. 
However, it would be going too far to expect all or even most adolescents 
to display marginal personalities, which expectation is what only the most 
incautious generalizations of the theorists suggest. The evidence against the 
existence of a generally stormy and stressful adolescence is well known (5, 11), 
and recent empirical investigations of the marginal personality suggest that only 
some among those with intermediate status have characteristic marginal per- 
sonalities (1, 4, 8, 9). What is plausible, and what constitutes an issue for 
investigation, is that some specific strains within the general context of adoles- 
cence strongly favor the appearance of the marginal personality. Thus, the 
characteristic personality may be developed by the individual who is averse 
to adolescence, but who himself is an adolescent. Again, marginal personality 
traits may appear in the adolescent whose belongingness is uncertain. Lewin 
(7) writes as though this uncertainty alone is enough to produce the character- 
istic personality traits. 

The author proposes to investigate the issues raised, using as Ss a number 
of late adolescents aged between 17 and 21 years. 


В. МЕтнор 
1. Subjects 


Altogether there were 75 Ss, 33 from the University of Natal and 42 from 
the University of Cape Town. All Ss were taking a second-year course in 
Psychology. Twenty-five were male and 50 female. Except for three Indians, 
all the Ss were white South Africans. Two Ss were aged 17 on their last birth- 
days, 13 were aged 18, 35 were aged 19, 12 were aged 20, and 13 were aged 21. 


2. Procedure 


. During class, all $s were required to complete a 44-item questionnaire de- 
Signed to measure features of the marginal personality. Most of the items 
Were derived from a composite portrait of the marginal man prepared by 
Kerckhoff and McCormick (4), the few remaining items being suggested by 
other writers on marginality (6, 9). 

One week later, all Ss completed another questionnaire. The first part re- 
Quired them to underline those adjectives (in a list of 52) that described "the 
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ical child between the ages of 7 and 12.” Next, the list was ate ae Sa 
aa ibing “th ical between the ages 
7 icki i typical person 
icking of epithets describing “the ty ical p "rie 
[^ a 1 d Then the list was presented a third time for the ко 
беітар i ibing “ ypical adult.” When this was done, the Ss 
djectives describing "the typica ) a diat 
ана to examine the adjectives they had underlined їп the three mee 
to indicate for each word whether it described an approved or a disappr 
quality. 


i i i ix-point 
The next section of the questionnaire required each $ to rate (on six-p 
scales) the advantages and the disadvantages of “ 


7 and 12,” “ages 13 to 19,” and ‘ is 

Following this, each $ was asked to indicate whether he thought of himse 

a 
dt Sirm at old he was when he first began 
to do so. If he thought of himself as neither adult nor child, he had to say how 
lf as a child; how old he would 
adult; and what changes in himself 
would have to take place before he thought of himself as an adult. Then each 
adults regarded him as an adult, as а 
child, or as neither adult nor child. He also had to indicate how frequently 
i n regarded as older than he really was or as 
younger than he really was, 


Finally, each $ was ask 


ed to name five thin 
unable to carry out 


as well as the ty 
was asked to underline the things 


carry out as well as the typical adu 


gs that persons in their teens p 
Pical adult; and, when he had done so, he 


in his list that he himself was unable to 
lt. 


C. RrsurTS 
In analyzing the results, the .05 level of probability h 
significant and two-tailed te 


as been accepted as 
sts have been used throughou 


t. 


'The relevant findings are 


given by the standard 
selected epithets to describe t 


list from which each $ 
һе typical child, the 


adolescent, and the adult. 
Some descriptions were markedly idiosyncratic (never more than one S, for 
instance, credited the typical adult with being callow, weak, unwanted, bullied, 
or uncomfortable) ; but the present study is concerned only with descriptions 
that are widespread among adolescents, or 


at least among the adolescent sample 
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tested. Table 1 shows epithets chosen by a simple majority of Ss. From this 
table, it appears that the adult is conceived of in terms that are almost entirely 
different from those applied to the adolescent and entirely different from those 
applied to the child. Only one epithet for the adult is applied also to a less- 
developed person. Most Ss regard the adult as "thoughtful," and most Ss see 


. 
ТАВГЕ 1 
QUALITIES ATTRIBUTED BY A MAJORITY ТО THREE LIFE STAGES 
The typical child The typical person 
aged 7 to 12 aged 13 to 19 The typical adult 
Number Number Number 
2 сһоозїп сһоозїп choosing 
Epithet epithet Epithet epithet Epithet epithet 
Carefree 61 
Happy 57 
Comical 38 
Contented 38 
Immature 5+ Immature 48 
Healthy 52 Healthy 39 
Restless 48 Restless 61 
Self-absorbed 39 Self-absorbed 50 
Inhibited 50 
Awkward 49 
Bewildered 41 
Thoughtful 39 Thoughtful 45 
Experienced 61 
Self-controlled 59 


Understanding 58 
Knowledgeable 52 


Stable 52 
Confident 47 
Efficient 45 
Poised 41 


the adolescent as such. There is, however, a fair amount of overlapping in the 
Portraits of the adolescent and the child. In each portrait, one-half of the fea- 
tures are found also in the other portrait. It is clear that the pictures of the 
adult and of the child have nothing in common. It is the picture of the 
adolescent that overlaps—slightly with the picture of the adult and considerably 
with the picture of the child. 

In one instance, there appears to be a sex difference. The typical adult is 
regarded as “efficient” by 35 of the 50 females, but by only 10 of the 25 males 
Ge 5.06, р < .05). No other majority reveals a significant disproportion 
of the sexes, Age differences are also absent. Here, and elséwhere in the analysis 
9f the results by age, older Ss aged 20 and 21 have been compared with the 


Younger $$ aged from 17 to 19. 
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2. The Attraction and Repulsion of the Three Worlds 


a. Data from epithets. The first set of relevant data comes from the се 
tives selected by each $ and marked by him to show whether he approve 1 а 
did not approve of ће qualities described. Of course, the same adjective - 
label one world favorably, but anothgr world unfavorably. Thus, most Ssw 
described the typical child as “immature” implied a favorable quality ; pue 
the vast majority who described the typical adolescent in this fashion implie 
something unfavorable. Again, the same adjective applied to one world might 
imply a positive quality to some Ss and a negative quality to others. Thus the 
description of the typical child as "restless" suggested something positive to 
26 Ss, but something negative to almost as many: namely, to 22 Ss. Never- 
theless, there were adjectives like "healthy" that were always polarized the 


same way (positively in the case of "healthy") whatever worlds they labelled 
and whichever $s used them. 


The favorable adjectives attributed by 
life stage might outnumber the negative a 
outnumbered by them. Such overbalance 
qualities indicates whether the $ on the 
repelled by it, or as much attracted by it 
fashion are presented in "Table 2. It is evi 


ап $ to a representative of any one 
djectives, or be equal to them, or be 
or balance of positive and negative 
whole is attracted by the life stage, 
as repelled. Findings expressed in this 
dent that, on balance, the typical child 


TABLE 2 
ATTRACTIVE AND REPULSIVE QUALITIES OF THREE LIFE STAGES 
. А Positive Negative Positive 
Life stage to which qualities qualities qualities 
qualities are attributed outweigh outweigh equal 
by 75 Ss negative Positive negative Unknown 
Data from adjectives 
Typical child aged 7 to 12 56 17 2 
Typical person aged 13 to 19 27 41 7 
Typical adult 67 5 3 
Data from ratings 
Childhood between 7 and 12 50 13 8 4 
Ages 13 to19 — 37 12 22 4 
Adulthood excluding old age 54 9 з 4 
ог adult is attractive to most $$ while the typical adolescent is not. These 
trends are found to be Statistically significant when each row of Table 2 is 
subjected to a chi-square one-sample test. The figures in each row are cast into 
two cells, one cell for the “Positive iti 


gh negative” figures, and 
Scence, and adulthood, the 


the other cell for the remainder, For childhood, adole 
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chi squares are respectively 18.25 (р < .001), 5.88 (№ < .02), and 46.41 
(p < .001). 

Neither age nor sex differences in attraction to the three life stages are 
discernible. E 

Accepting the evidence that childhood and adulthood are both generally 
attractive, one might still enquire whether one of these worlds is more attrac- 
tive than the other. In fact, adulthood seems more attractive than childhood. 
Eighteen Ss who did not take this favorable view when childhood was con- 
sidered changed to such a view when subsequently they described adulthood. 
On the other hand, only seven Ss who had been generally favorable in describ- 
ing childhood no longer were so when they described adulthood (McNemar 
test for the significance of changes; x? = 5.76, р < .02). 

b. Data from ratings. The second set of relevant data comes from ratings 
of overall advantages and disadvantages of the three life stages. From these 
ratings it can be established whether an $ saw the advantages of a life stage 
as more than, less than, or equal to its disadvantages. The findings are given 
in Table 2, which table suggests that both childhood and adulthood attract 
most Ss, but that adolescence fails to capture a clear majority either for or 
against it. The chi-square one-sample test, applied in the manner described 
earlier, shows that the trends pertaining to childhood and adulthood are sig- 
nificant (respectively: x? = 8.33, p < .01; ҳ = 14.52, p< .001) ; but that 
the trend pertaining to adolescence is much what one would expect from a 
random arrangement. Table 2 makes it clear that, while few Ss (on balance) 
are repelled by adolescence, a substantial proportion are notably ambivalent, 
being as much attracted as repelled by it, so that altogether there are about as 
many Ss not attracted by adolescence as attracted by it. 

This time, adulthood seems no more attractive than childhood. Fourteen Ss 
who had been repelled by childhood later became attracted with adulthood ; 
and 11 who had been attracted to childhood later became repelled in the face 
of adulthood. Nowhere does the McNemar test reveal a significant trend. As 
before, age and sex differences in attraction to the three life stages are absent. 


3. Status Discrepancies 


а. Prevalence of discrepancies. No S stated that he regarded himself as a 
child, but 36 Ss thought of themselves as adults and the remaining 39 Ss re- 
garded themselves as neither adults nor children. If uncertainty of belonging- 
Dess is indeed widespread, many of these self-concepts should be at odds with 
the statuses supposedly ascribed by adults. Actually, most Ss believe that they 
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are regarded by adults in the same way as they regard themselves. mon 

he 36 Ss who think of themselves as adults believe that adults loo ien 
iden differently (as neither adults nor children). Again, 25 of the 39 Ss e 
think of themselves as neither adults nor children believe that they are npe 
differently by adults (as adults). This latter proportion is high an de e. 
significantly from the former (x? = 19.99, p< 001); but altogether t н 
who do not believe that they are seen by adults as they see themselves v І 
а mere two-fifths of the total (29 out of the 73 Ss who provide sufficient es 
for analysis). The minority of 29 Ss with uncertain status do not reveal tren à 
in age and sex that differ significantly from the trends shown by the majority. 

b. Additional findings. Some ancillary findings are worth summarizing for 
the light they bring to the problem of uncertain developmental status: 


are adults claim that they 
early as the age of 16, and most (27 out of 36) 


ез as neither adults nor children, 
E of themselves as children by the 
pect to be 22 years of age or older 
ts. The most frequently mentioned 
е place before an S could regard 
Which quality 13 of the 39 Ss mention. 
d themselves as adults do not include a 
of older Ss or of male Ss, 


inner change that would have to tak 


Similarly, 


9r sex do not characterize Ss who be- 
lieve that adults regard them as adult, 


is pro- 


» Who believe that adults ac- 
Additional eviden 


be overestimated 
5t year they have 


еу really are. On the other hand, no $ says that 
during this time he has alw 


ауз been regarded аз younger than he really 
is, and only 12 of the 75 s “often.” 


13 of the exceptional 15 make 
fall short of the typical adult 


d 


N 
N 
Кә] 
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they most frequently designate are related to deciding or judging (men- 
tioned by 18 Ss), the control of self and emotions (mentioned by 13), and 
responsibility (mentioned also by 13). 


4. The Marginal Personality 


a. Majority characteristics. Judging from responses to the 44-item per- 
sonality questionnaire, not many features of the marginal personality are wide- 
spread among the Ss. Each of 10 items of the questionnaire were answered by 
more than half the Ss in a way consistent with having a marginal personality. 
Forty-six Ss indicated that they were seldom or never “difficult to hurt." Also, 
a majority gave "always" or "often" responses to the following items: I am 
sensitive (endorsed by 60 $$), I wish I were more skilful (60), I am highly 
critical (53), I dislike failures (53), I daydream (44), I am self-centered 
(43), I am apprehensive (39), I am self-conscious (38), I am restless (38). 
А b. Measurement of the marginal personality. The 44 items of the ques- 
tionnaire were used as a basis for constructing a Likert-type scale. Eleven items 
yielded discriminatory powers that did not reach statistical significance and 
were eliminated. This left a scale of 33 items that included all but two of the 
10 items listed earlier: the “highly critical” and the “self-centered” items. 
There are thus 25 scale items that have yet to be described. To describe these 
items, someone of a thoroughly marginal disposition would respond to certain 
of them by saying that he seldom or never: 

acts decisively, is sure about his relationship with others, is sure about his 
place in any social situation, makes up his mind easily, is sure that people 
will like him, welcomes new social situations, feels the equal of others, 
looks on the bright side of things, goes on doing things even though he 
might fail, has steady emotions, is free of tension, feels others appreciate 
what he does, feels secure, feels at ease and is confident. 


To the remaining items, he would respond by saying that he always or often: 


feels out of place socially, is lonely, changes moods suddenly, feels inade- 
quate, feels isolated, worries a lot about the future, feels that things go 
wrong no matter what he does, feels that other people are against him, is 
nervous and is made sad by his own troubles. 


The scale was used to divide the 73 Ss who completed the questionnaire into 
high and low scorers. The scores ranged from 59 to 100 and were split at an 
arbitrarily chosen cutting point of 80, so that an $ scoring 80 or more would be 


treated as a high scorer: in other words, as someone with a marginal personality. 


The younger Ss include much the same proportion of high scorers as the 
older Ss, but when the sexes are compared there is a significant difference. 
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Nineteen of the 48 females are high scorers as against only three of the 25 
males (x? = 4.70, р < .05). 


If positive and 
it can be claimed 


or outweigh their 
high scorers (x? = 7.79, p< .01). 
gs of the overall advantages and disadvantages of 
different. Sixty-nine Ss provide sufficient data for 


On the basis of the ratin 
adolescence, the outcome is 


analysis. Of the 11 Ss who see more disadvanta 
cence, two are high scorers, In comparison 
58 Ss to whom the advanta 


there is not a significant dispro- 
d among them. 


D CONCLUSIONS 


І О conceive of т, 
terms of overlapping childhood and ad 


gnize three fairly di 


arginal adolescence in 
ult worlds, One finding shows that 
stinct worlds: childhood, adolescence, 
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overlap more with the other advanced developmental world: that of adult- 
hood. Nevertheless, such variations in overlap would still not place the child- 
hood world immediately next to the world of adulthood. As it is, the Ss could 
be said to show a mild tendency towards lumping childhood and adolescence 
together as nonadult states. This is not surprising, because the Ss are in late 
adolescence and include many who already think of themselves as adults. 

Perhaps it might be thought that the tendency to lump childhood and 
adolescence together is justification enough for a two-world view, at least of 
late adolescence. From such a view, there would be an adult world and an- 
other nonadult world that, to all intents and purposes, is the "childhood" 
world described by Lewin. However, there is still the second main finding to 
consider. It shows that the nonadult states of childhood and adolescence are 
distinct in attractiveness. Taken at face value, the descriptive terms in wide 
use among the Ss suggest a clear distinction. The child seems pictured as a 
satisfied being, the adolescent as someone tormented with problems and per- 
Plexities. More precise data establish that both childhood and adulthood 
represent generally attractive states. Adolescence, on the other hand, fails to 
allure. One measure shows it to be markedly repellent. The other shows that, 
while there is no marked trend against adolescence, there is also no leaning in 
its favor. That the two measures should yield different results is under- 
Standable because the assessments elicited by one measure are atomistic, and, 
by the other, global; and because one refers to developmental states while the 
other refers to typical individuals in such states. 

Childhood, then, has an attractive quality that adolescence lacks. This does 
Not fit in with the two-world view of Lewin, who states that it is childhood 
to which the adolescent is averse. Possibly Lewin had the early adolescent 
chiefly in mind. This is an adolescent who is just emerging from childhood 
and who is still likely to be treated as a small child. Until he successfully fights 
clear of the lowly state of childhood, its merits may not be prominent. The later 
adolescent, who is in little danger of being regarded as a small child (few Ss in 
the present study believed their ages to be underestimated) does not have to 
kick so much against the world below. 

At any rate, it is surely better to separate childhood and adolescence than to 
Conceive confusingly of a broad nonadult state of “childhood” that attracts 
Ог does not attract, depending on whether its lower or upper developmental 
Tegions are under scrutiny. | 

If three separate worlds are envisaged, with adolescence intermediate be- 
tween childhood and adulthood, a marginal man still closely like the one 
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depicted by Lewin and others can be identified. He is the ena сЕ 
whose conflicts ensue from the interaction of adolescence and adult E үе с 
not every adolescent will necessarily be a marginal man because на ойн 
be found within the world of adolescence. An adolescent need only ë E id 
to stress*if he comes to the margin of his world where it shades into : shor 
adjoining. Sooner or later, of course, increasing age will bring every np E 
up to this margin. Until he is totally absorbed into the adult world, is -— 
biguous status on the margin makes for conflict. At the same time, the att 


: : e 
tions and repulsions noted by Lewin should be conspicuous: the allure of th 
privileged adult state so nearly attained 


and the repulsion of the adolescent 
state so nearly escaped. They 


ë : Р е 
did seem fairly conspicuous among the a 
: > 3 о 
adolescents investigated їп the present study, who presumably were on 
close to the margin. As alrea 


dy noted, these adolescents were markedly 
attracted to adulthood; but not to adolescence, 


The fact that most adolescents were attracted to childhood as well as to 
adulthood shows that to them there was no simple developmental hierarchy 
with each stage more attractive than the one before. However, this should not 
imply necessarily that they were in a kind of approach-approach conflict be- 
tween childhood and adulthood. There is some evidence in the present study 
an childhood ; and, in any event, regression tO 
childhood should seem impossible to most late adolescents. All Ss believed 
that they were no longer children and many believed that childhood was years 
behind them. 

Uncertainty of belongingness should be rife 
shades into another, In 
adolescents (even late on 
the present study 


that adulthood attracts more th 


ch a margin, the findings of 
a minority of Ss—about two-fifths—are 
- What is particularly remarkable is that 
kind of status discrepancy opposite to that described 
by Lewin. Most hold fast to their adolescent Status despite the adult status 
that they believe is conferred on them by adults, Lewin, on the other hand, 
delineated an adolescent only too ready to abandon adolescence; but unable bs 
do so because adults withhold adult Status from him, Of course, Lewin’s 
picture may reflect the objective situation accurately, in which case the Ss’ as- 
sessments represent gross distortions of reality; but the whole trend of Lewin’s 
approach is to deal with situations as they exist for the individual, not as they 
exist objectively. 

If all adolescents are not upon a margin (where д two-world view readily 
places them), they will not all be su 


bject to the conflicts that mold the 
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marginal personality. In other words, traits of the marginal personality will 
not be rife among adolescents. This is what the present study discloses. Only 
a few of the marginal personality traits are widespread among the Ss, if their 
self-descriptions are to be relied on. 

Further findings about personality show that there are proportionally more 
marginal women than marginal men. This is probably due to the demands of 
the culture that grants females greater freedom to display signs of sensitivity 
and stress than it grants to males. Except in one minor instance, no other sex 
difference emerges in the present study. Age differences are totally absent, 
even though age is a vital factor in a developmental study like the present one. 
The reason presumably is that only fairly gross distinctions, like that between 
early and late adolescent behavior, can be brought out by this factor. As for 
major cultural differences, no analysis was worth carrying out because hardly 
any Ss belonged to nonwhite groups, and even these, as highly westernized 
individuals, may have been socialized in the same way as the rest of the Ss. 

Although the findings confirm that every adolescent does not become en- 
dowed with a marginal personality merely by virtue of being an adolescent, 
there is still the possibility that at least those who are averse to adolescence 
acquire marginal personalities. Indeed, one measure used in the present study 
reveals that marked symptoms of the marginal personality accompany aversion 
to adolescence. Unfortunately, this finding is not too firmly established be- 
cause the other measure used does not bring out the relationship. If it were 
to be accepted, the finding could be explained by saying that a late adolescent 
who detests the underprivileged state of adolescence (but who is not yet 
clearly removed from it) undergoes conflict and tension, and so develops the 
marginal personality. This would fit in well with what Lewin says, although 
at one point he implicitly favors another explanation (6). Here he lists aversion 
to the relatively underprivileged state as one of the personality symptoms of 
marginality. If it is, its association with a general measure of the marginal 
Personality is only to be expected. 

Like aversion to adolescence, uncertainty of belongingness is something 
within the general framework of adolescence that might be supposed to form 
the marginal personality. Unfortunately for the supposition, however, the 
Present study reveals that the Ss who are uncertain of their belongingness are 
no more likely than the other Ss to attain high scores on the marginal person- 
ality scale. Perhaps the supposition only holds good for the kind of uncertainty 
of belongingness envisaged by Lewin, which was barely in evidence among the 
8s. When this kind of uncertainty prevails, it appears to the adolescent that 
the dilemma can only be resolved by other people: namely, by the adults who 
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do not recognize him as adult. The kind of uncertainty that nearly all the un- 
certain Ss show conceivably imposes less stress of the appropriate kind in that 
there is no frustrating denial of privileged status by adults, but merely a reluc- 
tance on the part of the adolescent to grasp the privileged status already ex- 
tended to him. Perhaps, again, the crucial element in uncertainty is the one 
that Lewin is inclined to dwell on, and that Green (3) emphasizes: namely, 
the incompleteness of adult acceptance. If adult acceptance has the “grudging, 
uncertain and unpredictable” quality that Green thinks important in margin- 


ality, it may set up the strains really appropriate for the appearance of the 
marginal personality. 


Despite the negative evidence, 
of uncertainty about belongingnes 
is also a further reason for upho 
that matter, for upholding the si 
sion to adolescence). This is tha 


it seems premature to deny the significance 
s in forming the marginal personality. There 
lding the significance of this factor (and for 
gnificance of other single factors, such as aver- 
t the marginal personality may be formed by a 


arance of the marginal personality can be 
€x sets of factors (1, 4, 8, 9). Because the 


ѕ have not yet been clearly elucidated, and 
equire clarification, 


that 
is made between late and early adole 


uable way of un 


is ee derstanding and describing 
the transitional situation of the adolescent, 
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E. Summary 


Using 75 late adolescents as Ss, a number of issues raised by Lewin’s treat- 
ment of the adolescent as a marginal man were investigated. It was found that: 

1. The Ss distinguished three developmental worlds. They saw adolescence 
as overlapping slightly with adulthood and a good deal with childhood. 

2. Adulthood and childhood attracted most Ss, but adolescence did not. 

3. Only a minority of the Ss disclosed status discrepancies, most of which 
discrepancies were not of the kind noted by Lewin. 

4. Only a few traits of the marginal personality were widespread among 
the $$. 

5. Ss who were averse to adolescence were likely to have notably marginal 
personalities, according to one measure but not to another. 

6. Ss with status discrepancies were not particularly likely to have marginal 
Personalities, 

It is concluded that marginality theory, when modified in the light of the 
findings, accounts better for the adolescent's situation than for his person- 
ality, 
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THE CONCEPT OF REACH-GRASP-RELEASE AS A VISUAL, 
AUDITORY, AND TACTUAL PROCESS* 


University of Wisconsin, Madison, Wisconsin 
Ray Н. Barscu 


A. INTRODUCTION 


In the continuous effort to find more meaningful explanations of specific 
difficulties in learning among certain kinds of children, clinicians often find 
themselves dissatisfied with the boundaries imposed by many of the standard 
Psychological instruments. The development of new tests with new standardi- 
zations to meet the felt deficiencies in present batteries is a costly and time- 
consuming venture that few clinicians dare to contemplate. Few people have 
the resources and the stamina to initiate, implement, and bring forth a more 
Meaningful test than those which are already available on their shelves. It 
appears to be far more acceptable to decry this lack and go on in daily clinical 
assessments wishing one could be more precise. 


B. New PERSPECTIVES 


The development of new perspectives for viewing the data obtained from 
existing instruments is one way of approaching the problem of meaningful 
evaluations. To have meaning, an evaluation must identify precisely areas of 
strength and weakness in the learner and lead descriptively to the definition 
of ways a teacher or a therapist might go about helping a child to achieve. 

iewing test findings from a different perceptual organization may have 
Some value, To test such a possibility, the apparently familiar concept of 
Teach-grasp-release was utilized to explore the extent of utility it might have 
in explaining children's problems at various levels. 


C. TERMS 


In clinical settings serving handicapped children, it is customary to use 
the terms reach-grasp and release in defining therapeutic goals. The terms seem 
to belong to the disciplines of physical and occupational therapy. To use these 
terms for describing any function other than manipulative skills represents a 
departure and offers a “new way of looking at many things.” 
а 
ht, 1965, by The 


Jot Received in the Editorial Office on August 22, 1963. Copyrig 
9Urnal Press, 
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The general field of rehabilitation suffers from some needless a 
simply because of concepts and terminologies invented and develope : 
particular disciplines, as though the concepts involved had no pct 
related professions. Some purpose of unification might be served, then, ra 
exploring a single concept to see if it can be generalized through all of the 
professions concerned with the deviant child. | | 

The need for precise identification of sources of learning difficulties in handi- 
capped children has been emphasized previously. To utilize generalized ex- 
planations such as mental retardation, brain damage, etc., to account for leatn- 
ing failure seldom allows the person responsible for therapy “то zero in р 
a specific trait and to define a targeted therapeutic approach. Consequently, the 
analysis of learning difficulties must be conducted in specific terminology that 
describes more accurately the precise nature of the child’s difficulty. : 

A literal translation of perception from its Latin root derivatives indicates 
that it is a “grasping, a seizing upon.” The word “grasp” is used to define the 
moment of insight in the Gestalt theory of perception. It is used as a synonym 
for comprehension. It is used to denote a Possessing process of holding on {0 
an object or an idea. 

Reaching is not limited to the denotation of a muscular extension of an 
arm and hand, but is also used in the cognitive sense of “reaching for a? 
idea”—extending one's conceptual Processes to incorporate some novel thought. 
The word “release” is used in many different contexts, but always conveys 
the idea of a “letting go.” wh 

Viewing the growing child as an energetic, active seeker of information үз 
Process and integrate into expanding patterns of complex adaptations, f 


р Н evea 
sequence of reach-grasp-release as a processing phenomenon begins to T 
some explanatory utility. 


D. DEVELOPMENTAL TABLE 
To delineate this concept of reach 


a developmental table of eight stage: 
visual, auditory, 


. in 
-grasp-release as a sequence in ины 
s (Table 1) has been prepared for 


and tactual modes of processing. While at first glance, ан 
stages appear to represent each area at the most primitive stage of deve нА 
ment and suggest that the various levels are generally well developed by В 
time а child reaches his second birthday, a closer inspection and study of p 
stage will allow the clinician “to plug in” at one of these levels, for ™ 
problems in learning. 


A : gen- 
The stages are not meant to represent acuities or to represent various 
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sory systems purely as receptors of stimulation, but rather to represent the 
three modes as avenues of perception in attaining an increasingly more mean- 
ingful relationship with one’s world. The developmental progressions are 
drawn from the general fund of information on child development and are 
not to be linked with any specific age levels, but serve to identify a dynamic 
sequence irrespective of age. 

The sequences lend themselves to utility in explaining many observed disor- 
ders in learning among children. When a child becomes an efficient learner, he 
has acquired a reciprocal interweaving of all three modalities, with appropriate 
availabilities according to the situational demand. If these reach-grasp-release 
Sequences are not smoothly managed, some deficiencies in learning will 
be noted. The child who has not yet acquired a skilled R-G-R sequence for 
visually directing his hands into activity does not “watch what he’s doing.” 
Hand activities may reveal adequate muscular responses for reach-grasp-re- 
lease, but it is as though the hands do not have a steering mechanism to guide 
their efforts meaningfully. Such children are primarily tactual in their re- 
Sponse patterns. In some cases, the ocular patterns might operate in a very or- 
ganized manner provided the visual modality is the only one called for in 
Teaching, grasping, and releasing a stimulus. Similarly, the tactual processing 
may work well if no visual requirements exist. To combine the two modali- 
ties in a reciprocal progression of R-G-R interweavings is beyond the child's 
level. "These children function in isolations gaining successes only when single 
modalities are required. Many children can look and many can listen, but 
Some cannot look and listen to solve a problem. The task must be structured 
to require one or the other, but is doomed to failure if it requires R-G-R in- 


terweavings of both. 

The perseverating brain-damaged child may then be viewed as experiencing 
an inability to release. This release problem might be evidenced in speech, 
writing, drawing, reading, repetitive movements, etc., but carries the principal 
characteristic of being unable to release a particular stimulus in order to be free 
to grasp other stimuli. The deaf child may be unable to grasp sound at a 
level where he can process it for environmental adaptation. Perhaps the child 
With a hearing loss may follow the auditory reception sequence of reach-grasp- 
Telease within certain ranges and lose that facility in problem ranges. Children 
with a stutter may be thought of as unable to release. 

The child who has difficulty in making a smooth shift from the far-point 
Visual fixation at the chalkboard to the near-point fixation on the copy paper at 
his desk may be considered to have difficulty in release. The child who pain- 
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TABLE 1 
Basic PROCESSING SEQUENCE FOR REACH-GRASP-RELEASE 


Visual Auditory Tactual 


1. Grasp upon stimulation 


Blink-closure upon bright Startle response to noise Hand closure to palmar 


or brief visual grasp or presented stimula- stimulation. With- 
when stimulation pre- tion. No scanning. Re- drawal from noxious 
sented. flexive. touching. 


Visual scanning without 
fixation for presented 
stimulation. Visual 
search without finding 
a target. Restless rov- 
ing eyes in search of a 
target. 


Visual search and fixa- 
tion on target, great 
difficulty releasing to 
move to next target. 
Can hold a moving 
target. 


4. Reach, basic grasp, and release 


Sequentializes the ocular 
pattern for perform- 
ance. Serializes eye 
movements in temporal 
order to accomplish 
meaningful search, 
closure, and rhythmic 
release to move to sub- 
sequent target. 


2. Reach without grasp 
Scanning for sound, but 


unable to localize. 
Searches for source 
with no directional 


guidance. Aware of ac- 
cidental sound or pre- 
sented stimulation, but 
cannot localize. 


3. Reach and basic grasp 


Scans for sound and lo- 
calizes source, but has 
great difficulty releas- 
ing localization to at- 
tend subsequent sound. 
Localizes sound direct- 
ly. 


Sequentializes hearing act 
to alert self for sound, 
localize, and release 
fixation for subsequent 
stimuli. Manages tem- 
poral ordering of lis- 
tening alertness without 
perceptual labeling of 
sound. 


Gropes for objects and 


does manual search, 
but does not grasp if 
hand accidentally comes 
in contact. Cannot lo- 
calize touch target. 


Reaches direct to object 


grasps on contact but 
cannot release easily to 
move to next stimulus. 
Localizes touch direct 


ly. 


Picks up objects 
and төз to 
readiness for с 
quent grasp. Organizes 
reach, grasp, and Tis 
lease on sequential bas 
in temporal ordering. 
allow for consistency: 


5. Discriminative grasp upon stimulation 


Visual stimuli are selec- 
tively reacted to, but 
response may be inap- 
propriate. Visual reac- 
tion to "whatever 
catches the eye." Some 
selective identification 


is taking place, but this 


is not considered as 
perceptual. 


Scans for sound and lo- 
calizes. Selects an au- 
ditory foreground; but 
selection may involve 
extraneous, irrelevant 
stimuli. Reacts quickly 
to any sound intruding 
upon sound  environ- 
ment. Cannot meaning- 
fully control foreground 
and background in au- 
ditory attention. Some 
identification is taking 
place, but is not consid- 
ered as perceptual. 


R B ziron- 
lects objects in eny > 
Sele J h or ma 


ment to touci ot 
nipulate, but does ing: 
use touch in mean la- 
ful manner. Manipur 
tion is selective but. 
appropriate to situs ctl 
Seeks pleasurable t ape 
without regard for d 


tiv- 
propriateness f active 
ity. Some 5 king 
SES i is ta 
identification 15 1 ot 


is 
place but this a 
considered percept 
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TABLE 1 (continued) 


Visual 


Auditory 


Tactual 


6. Reach and discriminative grasp 


Visual search is directed 
by inner stimulation. 
Selection of target 
shows discrimination 
against a background. 
The search is purpose- 
fully organized by the 
child, but selection of 
target may be socially 
inappropriate. Man- 
ages good visual track- 
ing in all planes. Per- 
ception may be mini- 
mal. May be a staring, 
visual preoccupation 
with a selected stim- 
ulus, 


Scans and localizes di- 
rectly and selects 
sounds for response. 
Differentiates a fore- 
ground sound, although 
the selection for atten- 
tion may be socially in- 
appropriate. Auditorial- 
ly alert and establishes 
a “listening” readiness. 
Hearing is organized 
and usable for the 
child. Perception may 
be minimal. 


Selects touch opportuni- 
ties on some internal 
basis. Fully organized 
and sequentialized mo- 
torically, but may not 
be able to release to 
grasp subsequent stim- 
uli for a fluid motor 
pattern. May select and 
perseverate a manipu- 
lative act with little 
meaning. 


7. Reach, discriminative grasp, and release 


Fixation on a visual tar- 
Bet from a surround 
With ability to release 
in order to selectively 
xate on a subsequent 
target. This may be 
Selective fixation or- 
dered and sequential- 
ized, but serving no 
Socially useful purpose. 
inimal perception. 


Alert to sound. Listens 
but may not understand. 
Can temporally order 
an auditory pattern. 
Hears a stimulus, re- 
leases, and establishes 
readiness for subse- 
quent sound. The hear- 
ing pattern is organized, 
but the meaningful per- 
ception of what he 
hears is minimal. 


Selects objects to manipu- 
late from a multiple 
environment and is 
able to  sequentialize 
and order activity. May 
repetitively pursue a 
given hand task with 
little appropriate mean- 
ing. May selectively 
seek out pleasurable 
touch experiences which 
are socially inappropri- 
ate. 


8. Reach, discriminative grasp, and release with perception 


Visual targets are mean- 
ingfully and appropri- 
ately perceived. Vision 
18 utilized to seek out 
Specific information that 
guides behavior, Tar- 
Sets are identified by 

L Appropriate labels. 
ОоКз to Learn 


Sounds are meaningfully 
and appropriately per- 
ceived. Audition and 
listening are utilized to 
gain specific informa- 
tion that guides be- 
havior. Sounds are iden- 
tified by appropriate 
labels. 

Listens to Learn 


Touching of objects is 
directed by appropriate 
perceptions in order to 
achieve meaningful 
goals. Localization and 
identifications of tac- 
tual experience are ap- 
propriate and useful in 
acquiring helpful in- 
formation. 

Handles to Learn 


fully reads word by word is having difficulty with the R-G-R progression. The 
child who responds to portions of verbal directions or “loses” significant words 
11 reception of language is unable to manage the quick auditory R-G-R se- 
quence necessary for the final grasp of meaning in sentence expression. 
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The child with receptive aphasia does not reach for, grasp, and release oral 
symbols in adequate progression. The dyslexic does not reach, grasp, ана я 
lease printed symbols. The scribbling child does not release. The echolalic chi 
does not grasp. The autistic child does not release. The withdrawn child does 
not reach. The child with phobic preoccupations cannot release his fears, but 
clutches them tenaciously. The child with the lumbering gait does not tactually 
organize an adequate R-G-R sequence for foot-ground contact. The nonlis- 
tener does not reach and grasp. The uninhibited child releases too readily. 

Distractible children may be thought of as releasing too quickly and as un- 
able to consistently process learning material in R-G-R sequences to a rhythm 
of completion. In extreme cases, the child flits through the R-G-R sequence 
so rapidly that the process is purely mechanical and cognition does not take 
place. For example, he sees a target and releases it before any mediational ac- 
tivity can take place. His hands reach for objects, grasp them, and before 
any meaningful tactile search can take place, the grasp is released in nk 
of another reaching effort for the next object. These are the children who teat 
everything in sight quickly as though they are handling their world piece 
by piece, but the element of inspection for meaning and for classification 1$ 
absent. | 

Obvious examples of R-G-R difficulty come to mind readily when spastic OF 
athetoid children are observed in walking or manipulative effort, but one 
might also apply this concept to the ataxic child in his efforts to build a pat 
tern of coordinated balance for moving himself through the spatial world. His 
success in maintaining balanced movement patterns well may be dependent я 
оп the R-G-R sequences successfully operating on a visual, auditory, tactua’s 
and kinesthetic level. 4 

The listing of illustrations could be continued indefinitely throughout а wide 
range of child problems. Once the concept of reach-grasp-release is MEE. 
as an explanatory terminology, the clinician is free to view his test resu 
as confirmations or denials of specific R-G-R adequacies. 


E. STAGES 


The eight stages listed in Table 1 are developmentally organized also t? 
provide therapeutic direction. When a child's processing behavior C^ x 
defined as operative at stage four (reach, basic grasp, and release) but hw: 
yet meaningfully efficient at stage five (discriminative grasp upon stimu 
tion), the therapeutic effort must be directed by discrimination yore 
help the child grasp “differences.” Texture discriminations can be est@ 
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for cutaneous and proprioceptive response. Auditory discriminations can be 
structured for differentiating major and minor volumes, pitches, intensities, 
etc. Visual discriminations of size, color, and shape differences can assist the 
developmental pattern of meaningful visual discriminations. Exercises can 
be organized to utilize one, two, or three of these modalities in the resolution 
of a structured task. To present tasks requiring performance at higher levels 
invites frustration for both child and teacher. Presentation of tasks at lower 
levels does not provide sufficient stimulation to prod development. 

The more carefully the learning task can be organized in accord with the 
child’s processing efficiency, the greater will be the possibility for success. 
Consequently, the sensitive teacher will become acutely aware of these stages 
in order to define the child’s problem and will arrange learning opportunities 
calculated to have the highest potential for success. 

Examining psychologists devoted to detailed study of learning problems in 
children may find the basic sequences of reach-grasp-release a valuable tool 
in the conative process of synthesizing data from a variety of psychological 
instruments into a meaningful pattern of description of the precise nature of a 
given child’s learning dilemma. Clinical experience during a four-year period 
in a setting for evaluation and educational therapy for various types of 
handicapped children has shown this formulation of stages to be a workable 
formula for interpreting a wide variety of behaviors within a single conceptual 
model, 
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RELATIONSHIP OF CHILDHOOD EXPERIENCE 
MEMORIES TO ANOMIE LATER IN LIFE*? 


Corning Community College and Veterans Administration Center, 
Bath, New York 


Guwnars REIMANIS 


A. INTRODUCTION 


Past psychological research on anomie or social disorganization has been 
focused on various economic, social, cognitive, and demographic correlates 
(2, 4, 9, 11, 12, 13). Theoretically, the anomic individual is defined as one 
who perceives meaninglessness and uselessness in social structure, perceives 
constant conflict between the basic goals in life, and withdraws from society. 


To summarize results from empirical works, the anomic person seems to come 


from a lower socioeconomic neighborhood, shows lower social participation 
or social contact, desires less social affiliation, and has less education than the 
Nonanomic person; and his cognitive space concerning culturally relevant 
concepts differs from that of the nonanomic person. In addition Meier and Bell 
(8), from a postfactum analysis of their data, have found support for the 
hypothesis that poor “life chances” or “Jack of access to means for the achieve- 
ment of life goals" in the American society results in anomie. 

The research cited thus far has provided some knowledge about the corre- 
lates of anomie. It also has provided some knowledge about the types of adult 
life experiences or life chances that may either hinder one's access to the means 
for the achievement of life goals (thus giving rise to anomie) or aid one's ef- 
forts toward his goals (thus protecting him against anomie). Because basic life 


goals and beliefs about the social structure and cultural values are assumed 
al factors of anomie, it is thought that 


e should begin with an individ- 
and immediate community cir- 


to be important components of the caus 
the search for the psychological roots of anomi 
ual’s early life experiences within his family 
cle. It is during childhood that the functions and values of social structure 
and cultural norms are first learned, and it is also during childhood that the 


eginnings of basic life goals are established. Thus, certain childhood experi- 
ences can be looked upon as predisposing an individual early in life to the de- 
—— 
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velopment of an anomic mode of adaptation in the presence of poor life 
chances and conflicts during later life, while others can be looked upon as т 
lating one against the anomic mode of adaptation in the presence of poor 
chances. There is evidence that an anomic style of life may manifest itse 
at an early age (3, 7), and there have been suggestions that separation anxic- 
ties in early childhood and faulty socialization practices in childhood and 
adolescence may be looked upon as conditions that predispose one to become 
anomic later in life (5). 


B. PURPOSE AND HYPOTHESES 


The present research investigated the relationship between anomie and an 
individual’s remembered childhood experiences within his family and inm 
mediate community circle. It was hypothesized that childhood experiences 
that are not conducive to a development of basic goals and values consonant 
with the values in the society are positively related to anomic disposition later 
in life. The following are the more specific childhood experiences predicted 
to correlate positively with anomie later in life: (a) being brought up 1n а 
socially disorganized and anxiety-generating household, exemplified by ein 
poverty and frequent discord between parents; (5) inability to identify with 
parents because of their cold and rejecting attitude; (c) inability to gain 2 
feeling of security in the community, due to high rate of residential mobility 
and lack of acceptance in the community; (d) failure to gain satisfactory T€ 
lationship with siblings; and (e) being asked to set and achieve goals not 
consonant with one's capabilities. From these examples, it is evident that lei 
theoretical framework of this study is related to some general theoretica 
formulations in human development with emphasis on the establishing e 
maintaining of basic trust, feeling of security, and socially acceptable self- 
identity (6). It is also evident that the early experience variables aped 
upon in this study are akin to those in studies on juvenile delinquency, SUC 
as reported by Amos (1) in his study on the self-concept. 


C. METHOD 


From a VA domiciliary, 50 male members were randomly selected to are 
as Ss. The VA domiciliary population consisted of male veterans who were ba 
able to live adequately in the general community, either because of unemploy- 
ment, chronic disability, postoperative convalescence, old age, or a «ой 
tion of these factors. The Ss were free from any noticeable le, 
or brain disturbance. The median age for the population was 66 years. 
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level of intelligence was comparable to the same age group in the general 
community. The present population was selected because in previous research 
(11) the distribution of anomie levels was known to be normal. In samples 
from the college population, anomie has been found to be very low or nonexis- 
tent (10), and in the general community the mean anomie is considerably 
lower than in the present population (2). In addition; on basis of Meier and 
Bell’s study (8), the life-chances index should be very low and rather uni- 
form for the present population, and thus could be regarded as a moderately 
controlled variable. 


Srole's anomie scale (12), consisting of five opinion items with which the 
$ expressed agreement or disagreement on a five-point scale, supplemented with 
buffer items to reduce and control for acquiescent-response set, were adminis- 
tered in individual interview sessions. The anomie items have been designed 
to assess a person's opinion or perception in the following five areas: (a) 
the degree to which the average person today is losing goals already at- 
tained ; (b) the degree to which life itself is not worth living, due to loss 
of meaning of goals and previously internalized social or cultural norms; 
(c) the degree to which unpredictability or inconsistency of future perspectives 
9r plans exists, due to unstable social order; (4) the degree to which one can 
ПО longer count on supporting help or cooperation from fellow man or so- 
ciety in general; and (e) the degree to which the leaders of his community are 
disinterested in his needs. The test-retest reliability coefficient for the anomie 
Scale with an N of 61 and a two-year interval was found to be .70, suggesting 
а moderate reliability over a relatively long time period (10). 

In addition to the anomie scale and other less relevant instruments, a Life- 
Experience Questionnaire (LEQ), developed by the Age Center of New En- 
gland was administered. On the LEQ, the $ was instructed to indicate on a 
Six-point scale how truly each item expressed the kinds of experience he had had 
as a child. The LEQ consisted of seven parts: (4) Twenty-four items deal- 
ing with the relationship of S’s parents to the community and with S's re- 
lationship to his family in general. Examples: I know from my own personal 
experience as a child what it is to have parents whose religion is different 
from that of most people. I know from my own personal experience as a child 
What it is to have parents so close to each other there seemed little тоот left 
9r me. (B) Forty-seven items dealing with the S's relationship to his mother. 

Xample: I know from my own personal experience as a child what it is to 
ave a mother with the same ideals that I have accepted and made mine. 
(C) Forty-seven items dealing with the 8’s relationship to his father. Ex- 
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TABLE 1 
ConRELATIONS BETWEEN ANOMIE AND LIFE EXPERIENCE QUESTIONNAIRE ITEMS 


LEQ items r* N 


A. Relationship to family and community. Y know from my own personal 
experience as a child what it is: 
3. to have parents whose religion is different from that of 


eople. 39 47 
Hors Es gn in one of the best residential sections. —.29 47 
11. to have impoverished parents who can afford no more 47 
than the bare necessities. + 47 
16. to do а lot of moving from one place to another. 30 
17. to live in a house filled with worry (about finances, ill 
health, or anything else). 34 47 
18. to have parents who quarrel (argue, get angry with 7 | 
one another). 37 4 
20. to be brought up in a family that somehow was never 
really happy although there were no grave misfortunes, 
troubles, or disappointments to account for this. 36 47 
23. to be the black sheep in the family. 39 4 
B. Relationship 10 mother. I know from my own personal experience 
as a child what it is: 6 
12. to have a mother who thinks highly of me. —.30 E 
14. to have a mother who has been more interested in her- 46 
self or in other things than she has been in me. .29 
15. to have a mother who acts as if she does not care for Z 46 
me. 3 
16. to have a mother who evokes my affection. —37 ae 
18. to have a mother who does not appreciate me. 37 6 
19. to have a mother with whom I have little in common. 34 4 
20. to һауе a mother who does not worry unduly about my 6 
well-being. 40 4 
27. to have a mother who hurts my feelings by making fun 46 
of me, teasing, laughing at my stupid mistakes. 29 
37. to have a mother who distrusts me (believes that I do 46 
things behind her back). 41 
C. Relationship to father. Y know from my own personal experience 
as a child what it is; 
l. to have a father who is highly respected in the commu- 46 \ 
nity. —.30 46 
7. to have a father who loves and admires his wife. —.38 
27. to have a father who hurts my feelings by making fun 46 
of me, teasing, laughing at my stupid mistakes. +32 
D. Relationship to older brother. І know from my own personal experience 
as a child what it is: 
1. to have an older brother whom I’ve looked up to and 27 
admired. —57 
3. to have an older brother with whom I have had many 27 
quarrels. А 44 27 
4, to have an older brother іп whom I can confide. —.62 р 
6. to have an older brother whom I also consider опе of 27 
my closest friends. А . —.89 
8. to have an older brother who had as little as possible 27 


to do with me. 46 
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TABLE 1 (continued) 
LEQ items g N 
D. (continued) 


9. to have an older brother who guided, taught, and 
looked out for me. 
_ 10. to have an older brother who has had a great deal of 
influence on many of my ideas and behavior. 


E. Relationship to older sister. I know from my own personal experience 
as a child what it is: 
1, to have an older sister whom I've looked up to and 


—46 27 
—.38 27 


admired. —42 27 
4. to have an older sister in whom 1 can confide. —.38 27 

9. to have an older sister who guided, taught, and looked 
—.38 27 


out for me. 
С. Relationship to younger sister. І know from my own personal experience 
as a child what it is: : 
l. to have a younger sister who looked up to and admired 
me —55 17 


* All correlations in this table are significant beyond the .05 level. 


ample: I know from my own personal experience as a child what it is to have 
a father who acts as if he does not care for me. (D) Four sections of 10 
items, dealing with the 8’s relationships to his older brother and older sister 


and to his younger brother and younger sister. Examples: I know from my 


own personal experience as a child what it is to have an older brother whom 
гп personal experience 


I've looked up to and admired. I know from my ow 

аз a child what it is to have an older sister whom my father favored more 
than me. Because not every $ had older and younger siblings of both sexes 
the N for the last four sections ranged from 17 to 27 compared with the 
М of 46 to 47 for the first three parts. The N for the first three parts was 
less than 50 because some Ss failed to complete the questionnaire adequately. 


D. RrsuLTS AND DISCUSSION 


Pearson product-moment correlation. coefficients were computed between 


the anomie scores and each of the 158 items of the LEQ. Table 1 presents 


those correlation coefficients that are significant beyond the .05 level. The 


Dumber of significant correlations, 31, exceeds by far the number, 7.9, ex- 
Pected by chance at the .05 level. Space does not permit the tabulation of all 
of the coefficients; however, it may be noted that practically all of the non- 
Significant correlation coefficients are in the predicted direction. From the 
Positive correlations between anomie and Items 11, 17, 18, and 20 from Part 
A, it may be assumed that the prediction concerning experiences under (a) 
15 supported; that is, items expressing the experience of being brought up in 
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a socially disorganized and anxiety-generating household correlate positively 
with anomie. The positive correlations between anomie and items A 23; 14, 
15, 18, 19, 20, 27, and 37 in Part B; and C-27 support the prediction about 
the experiences expressed in (5) ; that is, items expressing inability to identify 
with parents because of their cold and rejecting attitude correlate positively 
with anomie. The positive correlation between anomie and items A 3 and 16 in 
Part A may be considered as evidence in support of the prediction about ex- 
periences under (c)—inability to gain a feeling of security in the community, 
due to high rate of residential mobility and lack of acceptance in the com- 
munity. The prediction about experiences under (d) is supported by the posi- 
tive correlation between anomie and items 3 and 8 in Part D. Finally, the 
prediction about experiences under (e) is not supported—no item dealing with 
the setting and achieving of expected performance standards correlates signi- 
ficantly with anomie. 

As seen in Table 1, the negative correlations offer indirect support for the 
main hypothesis as well as for the more specific predictions. As can be seen, 
the childhood experiences that correlate negatively with anomie might be 
looked upon as aiding one to establish a strong basic trust and feeling of secur- 
ity; thus protecting him against becoming anomic later in life. "These items 
present conditions conceptually opposite to those experiences predicted to make 
one more susceptible to accepting an anomic mode of life. The main themes in 
these items express experiences that are conducive toward a development of 
basic goals and values consonant with the values in the society. For example; 
the parents loved each other and the family lived in a good section of the 
community; parents were emotionally acceptant of their children; parents 
were accepted in the community; and there was an emotionally satisfactory 
interaction among the siblings. 


Judging from the number of significant correlations in Table 1, it is ар- 
parent that (for the present sample) the mother's role in the family is more 
meaningful than that of the father. In the same way, the role of the older 
brother appears to be very meaningful since seven of the 10 items expressing 
the S’s relationship to his older brother correlate significantly with anomie. 
Since the present study sampled only a male population, further discussion of 
the significance of the relationships of the mother and older brother in the 
present context must await similar data from samples of a more representative 
population. 

In the second part of our data analysis, the items from the first three sec- 
tions of the LEQ were factor analyzed by the principal-axis method for 
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factor extraction and the varimax method for rotation. Most of the factor 
loadings ranged between .60 and .98, indicating high internal consistency. 
For the three sections, nine to 12 rotated factors were obtained, and for each 
Section the items of at least one factor (when summed with equal weights) 
correlated significantly ( < .01) with anomie. More extensive discussion of 
the results from the factor analysis of the data will not be presented at this 
writing because there is a marked overlap with the presentation of results from 
the first part of the data analysis, and any meaningful discussion of factor 
Structure has to await cross-validation. 

In conclusion, the present study supports the main hypothesis by finding that 
remembered childhood experiences assumed not to be conducive to the de- 
velopment of basic goals and values consonant with the values in the society 
were related positively and significantly to anomie; while experiences assumed 
to be conducive to the development of basic goals and values consonant with 
the values in the society were related negatively and significantly to anomie. 

This has been, largely, an exploratory study. It is hoped that future research 
using more representative samples and better controlled variables, perhaps 
through the use of longitudinal-research designs, will further focus upon the 
childhood-experience variables identified as important in the development of 
anomie, " 

Finally, the present study is subject to the same limitations as other works 
Using §’s memory as an indicator of his past experiences. However, in work- 
ing with one's memories there are advantages as well as limitations. It is 
the Psychological experience rather than the physical occurrence of events 
that is most meaningful. Thus, with the exception of the memories that may 
have been heavily distorted by unconscious motives, only those experiences that 
have left lasting effects may be of importance. 


E. SUMMARY 


The relationship between anomie and an individual’s memories about his 
childhood experiences was investigated. Support was found for the hypothe- 
sis that remembered childhood experiences not conducive to a development 
of basic life goals and values consonant with the values in the society are posi- 
tively related to anomie. Fifty male VA domiciliary members were randomly 
Selected to serve as Ss. Srole’s anomie scale and a Life Experience Question- 
naire (LEQ) were administered in individual interview settings. The themes 
of the LEQ items correlating positively with anomie were the following n 

cing brought up in a socially disorganized and anxiety-generating househo 
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exemplified by extreme poverty and frequent discord between parents ; (0) 
inability to identify with parents because of their cold and rejecting attitude; 
(c) inability to establish consistent security in the environment due to high 
rate of residential mobility and lack of acceptance in the community; and 
(d) failure to gain satisfactory relationship with siblings. The themes of the 
items correlating negatively with anomie were conceptually opposites of those 
with positive correlations. 
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LEARNING-SET FORMATIONS BY NAIVE RHESUS 
MONKEYS*! 


Department of Psychology, University of Texas 


А. A. McDowe tt, Н. A. САүговр, лхр W. Lynn Brown 


А. PROBLEM 


The reality of and the prepotent learning mechanisms in two-trial response- 
perseveration learning set to rewarded cues (3), two-trial response-shift learn- 
ing set to rewarded cues (1, 2, 6), two-trial response-perseveration learning 
Set to nonrewarded cues (3, +), and two-trial response-shift learning set to 
nonrewarded cues (5) have been adequately demonstrated. 

The purpose of the present study was to extend the fund of knowledge con- 
cerning these four learning-set paradigms by comparing the rates of acquisi- 
tion of each by monkeys with no previous history of formal discrimination 
training. 

B. MATERIALS AND METHODS 
1. Subjects 


Fourteen male rhesus monkeys, ranging in age from approximately 33 to 
39 months, served as Ss. Their formal training histories were identical and 
included adaptation training to the Wisconsin General Test Apparatus 
(WGTA), partial-reinforcement training on a single-object cue in а con- 
Stant position, and response-latency training to a single-object cue placed 
randomly over the right-side or left-side food wells of the WGTA. 


2. Apparatus 
The Ss were tested in a modified version of the WGTA with the animal- 
Carrying cage serving as the holding cage during testing. A stimulus tray with 
two food wells, placed 12 inches apart, center-to-center, was used. The 
Stimuli for testing were 336 test objects differing in multiple dimensions, i.e. 
in size, shape, and color. The pairings and order of presentation were reran- 


domized every seven days. 
Бн сш 
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3. Procedure 


Each S was presented with 24 object-quality discrimination problems each 
day for 56 days. Two trials were given on each problem. Three Ss (subse- 
quently designated as the RPR Group) were tested on two-trial response- 
perseveration learning set to rewarded cues; four Ss (subsequently designated 
as the RSR Group) were tested on two-trial response-shift learning set to 
rewarded cues; four Ss (subsequently designated as the RPN Group) were 
tested on two-trial response-perseveration learning set to nonrewarded cues; 
and three Ss (subsequently designated as the RSN Group) were tested on 
two-trial response-shift learning set to nonrewarded cues. 

On the initial trial of each problem, each S of both the RPR and RSR 
groups found food under whichever of the two stimulus objects he displaced 
from over a food well. On the second trial of each problem, however, each § 
of the RPR Group was consistently food rewarded only if he displaced the ob- 
ject displaced during the initial trial, while each $ of the RSR Group was соп" 
sistently food rewarded only if he displaced the object not displaced during the 
initial trial. The reinforced objects on the second trials of successive problems 
were, of course, aperiodically but evenly varied between right and left positions 
for all Ss. 

On the initial trial of each problem, each $ of both the RPN and RSN 
groups found ло food under whichever of the two stimulus objects he displace 
from over a food well. On the second trial of each problem, each 8 of the 
RPN Group found food only if he displaced the object displaced on the 
initial trial and each 5 of the RSN Group found food only if he displaced 
the object not displaced on the initial trial. 


All statistical treatment of the error data utilized analysis-of-variance PTO” 
cedures. 


C. RESULTS 


Figure 1 shows the per cent of errors for the Ss of each of the four groups 
during successive eight-day periods of testing. Analysis of the error data upon 
which Figure 1 is based yields a difference between groups beyond the .001 
significance level, a practice effect beyond the .001 significance level, and à 
groups-by-practice interaction beyond the .001 significance level. 

One of the three logical orthogonal comparisons permitted, which is not 
readily discernible in Figure 1—i.e., the comparison between response-perscve" 
ation learning set and response-shift learning set (disregarding first trial pro 
cedures)—is shown in Figure 2. For this comparison, statistical analysis of the 
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data yields a practice effect beyond the .001 significance level and a groups-by- 
practice interaction also beyond the .001 significance level. Acquisition of xe 
sponse-shift learning set is more rapid than acquisition of response-perseveration 
learning set when first-trial procedures are disregarded. | 

A second orthogonal comparison was made between response-perseveration 
learning set to rewarded cues and response-perseveration learning set to non- 
rewarded cues. Statistical analysis for this comparison yields a difference 
between groups beyond the .001 significance level, a practice effect beyond the 
.001 significance level, and a groups-by-practice interaction also beyond the 
.001 significance level. The Ss of the RPR Group show very little improve- 
ment with practice while the Ss of the RPN Group learn very rapidly. 

The third orthogonal comparison concerns the two groups trained on Te- 
sponse-shift learning-set formation. Here, the statistical analysis yields а prac- 
tice effect beyond the .001 significance level, but no other significant F ratios. 
In other words, the two groups fail to differ with respect to level or rate of 
acquisition. 

D. Discussion 


The results of the present study show a surprising but unequivocal difference 
between rates of acquisition of two-trial response-perseveration learning 50 
to rewarded cues and two-trial response-perseveration learning set to non- 
rewarded cues. No learning is manifest after 56 days of testing on the first 
paradigm, while learning is very rapid on the second paradigm. 

It might be thought that this difference in acquisition rates can be €* 
plained on the basis of the difference in amounts of reinforcement consequent 
on chance performance by the Ss of the two groups, since chance performance 
in the first instance yields 75 per cent reinforcement and in the second instance 
yields only 25 per cent reinforcement. Such an explanation, however, seems 
contraindicated by the fact that the same difference in the results of chance 
performance obtain between the Ss of the two groups trained on response-shift 
learning sets without a resultant difference in rates of acquisition. 

Perhaps the most that can be said at the present time is that the rhesus 
monkey is more capable of utilizing nonrewarded cues than rewarded cues 4° 
signs to goals in response-perseveration learning-set formation. 


E. Summary 


, E : MEE IE з 
Four groups of male rhesus monkeys, with no previous history of e 
tion training, were tested for 56 days on either response-perseveration learn! 
Ў ө pe 
set to rewarded cues, response-shift learning set to rewarded cues, respon 


^" 
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perseveration learning set to nonrewarded cues, or response-shift learning set 
to nonrewarded cues. Significant findings include faster acquisition of inhibi- 
tion- than of perseveration-learning sets and faster acquisition of perseveration- 
learning sets to nonrewarded than to rewarded cues. 
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COLOR PREFERENCE ON THE LOWENFELD MOSAIC TEST: 
POSITION INFLUENCE*? 


Department of Psychology, University of Maine 


Joan A. CHASE 


А. INTRODUCTION 


Ames and Ilg (1) have reported developmental changes in the Mosaic 
products of children from 2 to 16 years of age. Their results show age trends 
and sex differences with respect to colors used. For all subjects, blue was the 
color most frequently used, and black was the color next most frequently used. 

The Mosaic pieces are made in five different shapes: in square and diamond ; 
and in equilateral, right-angled, isosceles, and scalene triangles. The individual 
shapes are made in each of six different colors and are set apart from one an- 
other within recesses in the Mosaic box. In standard presentation, the order 
of colors (from left to right or from top to bottom) within each group of a 
given shape is: black, green, yellow, red, white, blue. Blue, at the right or 
bottom of any group of tiles in the box, is in a position most easily accessible 
to the subject. Thus, tile position in the Mosaic box may be a factor that 
influences the choice of pieces used by subjects (4). 

The present study was designed to determine the effect of tile position in 
the presentation box on the use of color in a Mosaic production. 


B. METHOD 
1. Subjects 
were 7-year-olds, 10 male and 10 female. All 


Subjects for the present study 
lic elementary school. 


Were first-grade students at a pub 


2. Materials 

Lowenfeld was used. This set consists 
h inch thick. The pieces are presented 
made in each of six different 


The standard Mosaic set designed by 
of a box of 456 plastic pieces, one-sixteentl 
in five different shapes. The individual shapes are 


colors, 
Products were made by subjects on a sheet of white paper which was 
—— 
tember 17, 1963. Copyright, 1965, by The 
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fitted into a three-sided tray of 10 and one-quarter inches by 12 and three- 
eighth inches. There was no rim on the side of the tray nearest the subject. 
A 35-mm camera with color film was used to photograph the finished product. 


C. PROCEDURE 


Standard testing procedure as described by Lowenfeld (3) was followed. 
The test was administered individually to each subject. Each subject was tested 
on two separate occasions. One-half of each sex group was first presented with 
the Mosaic materials in the standard order. The remaining 10 children were 
first presented the materials in a revised order that was designed with refer- 
ence to the results of Ames and Ilg (1). Placing tiles that were normally 
least favored by 7-year-olds (white and yellow) in the positions of tiles 
normally most favored (blue and black), the revised order of presentation for 
the present experiment became: (from left to right or from top to bottom) 
yellow, red, black, green, blue, and white. The second presentation to each 
subject was made with the alternate method of presentation. The test-retest 
interval was two days (2). 

A written record was made of each subject’s performance, verbalization, 
general attitude toward test, and what he named the final product. The 
products were then photographed in color and traced with notation made of 
the colors used. 

A tabulation was made of the different colors used in each product and of 
the color of the first piece chosen by each subject during each test period. 


D. Rrsurrs 


Table 1 presents the mean number of tiles of each color that were used in 
final products. Figures are presented separately for the standard order of 
presentation and for the revised order of presentation. The Wilcoxon test 
of paired replicates was used to determine whether the colors used in the 


final products differed significantly for the two methods of presentation. 
TABLE 1 
MEAN NUMBER oF TILES Usep іх FiNAL Propucr 
Standard Revised 
Color presentation Presentation 2 
Black 6.35 2.70 < .02 
Сгееп 5.35 5.05 < .05 
Yellow 4.75 7.55 < .01 
Red 4.75 4.30 > 105 
White 1.65 3.50 S .05 
Blue 8.35 6.20 < .05 
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Significantly more blue tiles (р < .05), black tiles ( < .02), and green 
tiles ( < .05) were used in final products when the tiles were presented in 
the standard order. Significantly more yellow tiles (5 < .01) were used in 
final products when the tiles were presented in revised order. There were 
no significant differences in the numbers of red or white tiles used. 

The chi-square test was used to determine whether a significant difference 
existed between the expected and observed number of times a tile of any given 
color was chosen as the first tile. The expected number of times for both con- 
ditions was based on the probability that each color would be chosen first one- 
sixth of the time. Tabulations are shown in Table 2. 

TABLE 2 


FREQUENCIES ОЕ Согок OF TILES CHOSEN AS First TILE COMPARED WITH 
EXPECTED FREQUENCIES 


Color of tiles 


Black or Yellow or Green or 
Condition blue white red 
Standard presentation 
(black and blue outside) 
Number observed 14.0 1.0 5.0 
Number expected 6.6 6.6 6.6 
Revised presentation 
(yellow and white outside) 
Number observed 1.0 16.0 3.0 
Number expected 6.6 6.6 6.6 


The difference between the observed and the expected numbers of specifically 
colored tiles chosen as the first tile was significant at the .01 level of confidence 
(х = 13.43, df — 2) when the tiles were presented in the standard method 
and was significant at the .01 level of confidence (x? = 19.17, df =2) when 


the revised presentation method was used. 


E. Discussion 
y that the use of blue and black in the 
/osaic box. If the num- 
presentation 


The results of this study show clearl 
final Mosaic product does vary with position in the № 
bers of blue and black tiles had not been found to vary with the 
method, it could have been assumed that the colors blue and black are favored 
by the 7-year-old subjects, as suggested by the results of Ames and Ilg (1). 
However, it is apparent that when blue and black are presented in the out- 
Side positions of each shaped recess, these colors are much more frequently used 
than when they are presented in less easily accessible positions. A similar change 
is seen in the use of the color yellow. Yellow has been cited as a least-favored 
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color for 7-year-olds (1). In the standard presentation, yellow holds a center 
position within any shape group. When yellow is presented in an end position, 
its use increases significantly. à 

]t should be noted that the use of white, another nonpreferred color for 
7-year-olds, does not increase when it is placed in an end position. For white 
alone, however, an increase in the number of tiles used occurs with the second 
presentation to the subject, regardless of the presentation method. This test- 
retest increase in the amount of white used may overshadow the effects of any 
other factor operating on the use of white. 


Color contrast may have been an important uncontrolled factor in this study. 
Although green is a color that is neither especially favored nor ignored by 7- 
year-olds (1), there was a significant difference in the number of green tiles 
used between the standard and revised orders of presentation. More grcen 
was used when the tiles were presented in the standard manner with green 
in a center position between black and yellow; whereas less green was used 
when the tiles were presented in the revised order with green in a center posi- 
tion between the less contrasting black and blue. 


The hypothesis that position is an important factor influencing the choice 
of color in a Mosaic production is further supported when the color of the 
first piece chosen by the subject is considered. For each order of presentation, 
the number. of subjects choosing tiles of a specific color as the first tile is 
significantly different from the expected number. When the colors blue and 
black are in end positions, a tile of blue or black is most often chosen first, 
with only one of 20 subjects choosing either white or yellow as the first tile. 
When the tiles are presented in revised order, with white and yellow on the 
outside positions, white or yellow are most often chosen first, with only one 
of the 20 subjects choosing either black or blue. A definite position effect is 
therefore observed in regard to the color of the first tile pulled. 


Е. SUMMARY 


The effect of tile position in presentation on the use of color in Mosaic 
productions was investigated. Lowenfeld's standard presentation method and 
a revised presentation method, based on changing the positions of preferred 
and nonpreferred colors, were used. "There was a test-retest interval of two 
days. It was hypothesized (a) that the use of a given color in final products 
is greater when that color is presented in an end position than when it is pre- 
sented in an inside, less easily accessible, position; and (b) that, in similar 
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fashion, the color of the first tile chosen is dependent upon the accessibility of 
the colors. Results support both hypotheses. 
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WHAT CHILDREN FEAR* 


Berkeley, California 


ADAH MAURER 


A. INTRODUCTION 


Children do not fear the atomic bomb (1, 11). They do not even fear the 
things they have been taught to be careful about: strect traffic and germs. 
The strange truth is that they fear an unrealistic source of danger in our 
urban civilization: wild animals. Almost all 5- and 6-year-olds and more than 
one-half of 7-to-12-year-olds claim that the things to be afraid of are mam- 
mals and reptiles (most frequently) : snakes, lions, and tigers. Not until age 
12 or more do most children recognize actual sources of danger and, when 
they do, these dangers are almost always highly personal rather than politically 
Ог socially determined (2). 

One 12-year-old boy said that the things to be afraid of are “Wild animals, 
fierce dogs and cats, and snakes.” Another of the same age answered "Not 
being able to get a job.” Both boys had earned intelligence scores within the 
Normal range (low 90s) on the Wechsler Intelligence Scale for Children; 
both had mild learning problems, but there the similarity ended. After an 
assessment that included achievement tests, the school history, parent inter- 
views, and a study of the family dynamics, a marked difference became ap- 
Parent. The first boy had been overprotected and lacked opportunity to care 
for himself and to make decisions. He was the youngest of a large family and 
had been babied and restricted in experiences. The second boy had been over- 
Whelmed with excessive demands from his parents. His irresponsible father 


had dri el h nd was unemployed at the 
ifted f enial job to another a у 
карер : xs, had borne the brunt of 


time of the study. The boy, the eldest of his sibling: 

i y. The boy, the : 

his father’s disgust at the latter's incompetence and had been belittled and 
Criticized to an excessive degree- Compared to that of the first boy, the con- 


Versation of the second boy seemed mature. 


Did the answers these boys gave to the question about fe мт 
Measure the underlying problem? In the second case, it would seem tha 


did, yet without knowing the kinds of answers one might expect from 


; sions. Was 
normal children, it would be easy to Jump to unwarranted conclusions 
== 


ars reflect in some 
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the first boy’s fear of animals due to some traumatic experience? Had he 
lived in a primitive area where wild animals actually were a threat to his 
safety? Or had his father been a pioneer and entertained the boy with tales 
of the dangers of the woods? And if any of these suppositions had been true 
(which they were not) did they relate in any way to his learning problem? To 
answer questions such as these and to determine the etiology of fear in children 
became the purpose of a year-long study of normal children. 

A 5-year-old boy, referred because of excessive aggressiveness, answered 
the question thus: “Dogs!” He was encouraged to go on. "And what else?" He 
grimaced and said, "Dog, dog, two dogs!" In the silence that followed he 
screamed, "DOGS/" Again he was asked, "Anything else?" More quietly, 
but still firmly he said, “Теп dogs.” He proved to be a very fearful child, 
uncertain of the stability of his home and of his place in it. His belligerence 
in school seemed to stem from a psychological need to defend himself. 

Children's fears have been explained by several diverse theories. The first, 
a folklore, denies that children fear by calling the emotion “stubbornness. 
The parents of the boy who feared dogs, dogs, ten dogs said, “We've told him 
that dogs won't hurt him but he won't listen!” The attempted cure had been 
repeated spankings for this and much else, and spankings again for passing 
the punishment on to his contemporaries, 

The Freudian considers fear as a displacement of the son’s fear of the 
father who, so the child believes, will retaliate for the son’s incestuous desire 
for his mother by castrating the son. The Freudian postulates that, during 
the oral stage characterized by sucking, the child fears being eaten because he 
feels guilt about his desire to eat (or bite) his mother’s breast (3). Psycho- 
analytic therapy has consisted of an effort to resolve an oedipal triangle, thus 
permitting the child to enter the genital phase of his development. The Ameri- 
can Academy of Child Psychiatry has re-evaluated this formulation, as have 
many of the neo-Freudians; but the emphasis remains firmly rooted in the 
dynamics of the child's emotional involvement with his parents (5, 9). 

The behaviorist finds that fears are conditioned responses based upon 
associational ties with one or another of the fears present at birth. John В. 
Watson, the earliest behaviorist to apply the theory to child rearing, wae 
certain that the fear of dogs proceeded from a traumatic experience in which 
the loud barking of a dog had triggered the original fear of loud sounds. His 
recommended cure consisted of unconditioning the fear by the introduction 
of a dog or a toy dog at some pleasant time, such as during a meal, and 
gradually bringing it closer until it could be tolerated on the tray (12). This 
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theory, too, has undergone considerable modification; but the emphasis re- 
mains upon the learning, unlearning, and modification of fear through environ- 
mental experiences. 

A follower of Jung’s early theories (6) would explain a fear of animals 
as an expression of the collective unconscious. In more primitive times, the 
boy’s ancestors feared the rampaging wolf, the stealthy poisonous snake, and 
other natural enemies. Although the boy lives in the midst of the trappings of 
civilization, and the descendants of the wolf have been tamed to family pets; 
yet deeply submerged is the tribal fear, built in perhaps to the neutral net- 
work present but dormant at birth. Thus the child goes through a stage 
that he outgrows as he matures into succeeding phases of the ontogenetic re- 
capitulation of the history of his race. This theory has been muddied by 
mysticism and has been neglected in the ongoing debate between the psycho- 
analysts and the experimentalists. Animal ecologists (7), however, have 
demonstrated the specificity of fears in animals, notably in the giraffe which 
animal, though born in captivity and raised on a bottle, nevertheless startles 
and shies away from the mock-up of a lion, the traditional enemy of his 
Species; but approaches and sniffs at the mock-up of a giraffe. Humans, how- 
ever, generally are considered to have lost their instincts and to have become 


dependent upon learning. 

Gesell (4) and the maturation theorist 
growth in physical and mental functions, yet for the most part they have 
Omitted similar studies of the maturation of the emotions, especially of fear. 
It may be that they have thought of fear as an abnormal manifestation or a 
malfunctioning rather than as an aspect of normal growth. 

The eclectic finds it difficult to choose among the theories for they have 
little in common. Psychoanalysts have been concerned chiefly with the ab- 
Normal, and their preemption of the subject of fear has colored general 
thinking along these lines. The behaviorists have dealt with fear largely as a 
Means to eliminate unwanted responses. Their use of punishment is empirical, 
With no discussion of fear it arouses since fear is a subjective phenomenon. 
Yet it should be obvious that a judicious, rational fearfulness is life preserva- 
tive and therefore an inescapable aspect of the normal child (8). Excessive, 


irrational fears are widely known to be intimately connected with learning 
difficulties, delinquency, and withdrawal. Preventive methodology a а 
More knowledge of the normal fears of normal children thus defining, Mg 

ighting, and permitting evaluation of the unique and the aberrant. 


j i ears 
Based upon the results of this study, each of the major theories app 


s have demonstrated the primacy of 
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to contain some part of the truth. It also becomes clear that the amount, depth, 
and kind of fear as well as its objects is ascertainable and definitely of 
diagnostic value. 

В. METHOD 


Over a period of a year, each child who was given the Wechsler Intelligence 
Scale for Children was asked an additional question. At the conclusion of the 
comprehension subtest, in the same neutral tone used for other questions, the 
examiner said, "What are the things to be afraid of?" Each answer was 
recorded as nearly verbatim as possible, as were all answers for all subtests. 
Silent approval and recognition that the fears were legitimate was given by а 
sympathetic nod. When the child stopped speaking he was encouraged to go 
on. "And what else?” and then, "Anything else?" Four children replied 
“Nothing.” One answered “You shouldn't be afraid of anything." In these 
cases, to provide the ease of replying by projection, the question was rephrased. 
“Some children are afraid of some things some of the time, aren't they?" AII 
nodded or said "Yes." The examiner continued: “What are these children 
sometimes afraid of?” In all cases this brought a satisfactory reply. 

The direct question “What are you afraid of?” was not used because 
children might interpret this as critical and tend to reply defensively. Since 
the question necessarily came after four failures (except for the brightest 
who scored very high in comprehension) most of the children seemed relieved 
by an “easy” one and, with some exceptions, the answers flowed smoothly 
and without shock. For severely disturbed children, the question was omitted. 


С. SUBJECTS 


The subjects of the study consisted of 130 children of whom 91 were boys 
and 39 were girls. In age they ranged from 5 years and 5 months to 14 years 
and 6 months. All of them were in regular attendance at elementary 
schools in middle- or lower-middle-class suburbs. Eighteen of them proved 
to be mentally retarded (nine boys, nine girls), two of them severely (one 
boy, one girl). Since the study was for the purpose of tabulating the 
fears of normal children, these 18 were eliminated from all calculations €x- 
cept one. In this one calculation, the attempt was made to determine whether 
replies conformed to a chronological or mental-age pattern and the retarded 
were included in the group of their mental-age mates. In all other tabula- 
tions and discussions, the subjects are the 112 students whose IQs fell be- 
tween 80 and 144 (see Tables 1 and 2). 

Each of the children had been referred to the school psychologist and to that 
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е atypical. The reasons for referral covered a wide range. 
m баг м eis was requested to help determine the advisability of retention 
и sinc ic n Some had speech defects or verbal infantilisms. Some 
пун E pom ems. A few merely needed glasses. Some were noisy, defiant, 

eir homework, or to conform in some way to the demands of 


TABLE 1 
SUBJECTS IN THE STUDY BY AGE AND SEX 
Age Boys Girls Total 
5 and 6 13 7 20 
7 and 8 20 9 29 
9 and 10 21 10 31 
11 and 12 18 1 19 
13 and 14 10 3 13 
Total 82 30 112 
TABLE 2 
SUBJECTS IN THE STUDY BY IQ Scores* 
Intelligence quotient 
Slow Average Bright 
— Age 80-89 90-110 111-144 
5 and 6 2 14 4 
7 and 8 8, 12 9 
9 and 10 7 18 6 
11 and 12 4 12 3 
13 and 1+ 8 5 0 
Total 29 61 22 


of 22, 68, 22 per cent in the 


» 1 F = m 
The distribution approaches the normal probability кеп inrig 
sample о schoo 


three divisi ч Y 
йыш ott respectively, closely enough to consider this a fair 


friendless, while others were the 


те, 
achers, A few were shy and apparently 
he entirely normal siblings of dis- 


cen Я 
B ter of playground disputes. Some were t 
rbed or retarded children. None was so severely disturbed that referral for 


tini. care was deemed mandatory, thus all could be considered within 
at normal range. If the somewhat unexpected results were a function of 
"lyPicality, the study nevertheless is of value because (а) the technique 
— to be an important diagnostic clue and (b) the need for additional 
Studies along this line is clearly indicated. 
he number of responses ranged from a single answer followed by “That’s 
n to a spontaneous 18 responses, which number was unique in that the 
tae largest number was nine. Boys averaged slightly higher than girls 
4.23 vs. 4.00), but the difference is not significant. There was very little 
ifference between the age groups perhaps because of the technique used, 
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and there was no observable tendency for the younger or older children to 
give more or fewer replies. The more fluent children tended to elaborate or 
modify their answers or go on to relate personal experiences. The shy children 
and those with speech difficulties tended to be slower and more patience was 
required in drawing them out, but they averaged as many responses as the 
others. 


D. RESULTS 


Of the 467 responses, 233 or 50 per cent, consisted of a single category: 
animals. Seventy-two of the 112 children, or 64 per cent, replied solely Ог 
partly by naming animals in general or one or more specific animals includ- 
ing: alligator, ape, bat, bear, bee, bird, black widow, bobcat, buffalo, bull, 
cat, centipede, cow, crocodile, deer, dinosaur, dog, eel, elephant, fox, gorilla, 
hawk, hippopotamus, horse, insect, leopard, lion, lizard, mosquito, moun- 
tain lion, parakeet, pinchbug, rat, reptile, rhinoceros, scorpion, shark, snake, 
spider, spit-monkey, tarantula, tiger, turtle, wildcat, whale and wolf. 


The most unpopular animal is the snake. Thirty-three of the subjects, 23 
boys and 10 girls (28 per cent and 33 рег cent respectively) mentioned 


them. Next in order came lions, mentioned 28 times; tigers, 14 times; and 
bears, nine times. 


The most striking fact that emerged from the study, besides the near uni- 
versality of fear of animals, is that fear of animals decreases sharply with age 
(from 80 per cent of the 5- and 6-year-olds to 23 per cent of those 13 and 1+ 
years old). The older children also tended to qualify their responses. Rather 
than simply “Lion, tiger,” they said “Wild animals if you are in a jungle 
without arms,” “Dogs with rabies,” “A cow that might kick you,” or “A 
parakeet that’s infected.” 


Fear of the dark seems to disappear after age 7, with only two stragglers 
who admitted to it after that age, both of them qualifying their responses: 
“Little kids are afraid of the dark,” and “Highways at night.” Similarly, 
fears of nonexistent entities, such as monsters, the boogie man, ghosts, witches, 
and animated skeletons, are left behind after age 10. Thus the questions about 
the effect of television dramas highlighting horror becomes a matter of age- 
Fright films would seem to be traumatic before the child thoroughly under- 
stands that they are only imaginary; after that age, the possibility of their 
being therapeutic may enter. Age nine to 10 appears to be the dividing line. 


Unique and individual responses rise from zero at 5 and 6 years to 46 pet 
cent as children reach early adolescence. The subject matter becomes morc 
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realistic and more closely tied to learned or experienced objects and situations 
(see Table 3). 

The question arises: Is this maturational trend a function of chronological 
age or does intelligence play a part? Two severely retarded children, whose 
replies were not tabulated with the above, gave immature replies. "The 


TABLE 3 
SUBJECT MATTER ОЕ FEARS 
Per cent* 
Natural Miscel- 
Age Animals People Dark Spooks hazards Machinery laneous 
5 and 6 80 20 20 33 0 20 0 
7 and 8 73 17 3 17 34 34 14 
9 and 10 61 42 3 10 35 35 16 
11 and 12 68 42 0 0 26 42 26 
13 and 14 23 39 0 0 31 46 46 


* In each age group, the per cent of subjects who replied that things to be afraid 
of were such Б be classifiable under the categories. “People” includes “bad men,” 
ell as members of the fam- 


“kidnap n v » tif somebody ... ,” as wi 
i pers,” "people who ...," 1 КЕ) БЕ? » uwi » 
ily and playmates mentioned by name. "Spooks" includes “monsters,” “ghosts,” “witches, 


“man made of iron,” “Frankenstein,” etc. “Natural hazards” includes storms, fire, 

] i P A SR 
Water, waves, flood, volcano, etc. Machinery includes all man-made gadgets and inven 
tions, such as weapons, cars, electricity, trains, etc. 


boy (age 14:7, IQ 44, MA 6:8) said, “Cow, horse, goat, snake.” The girl 
(age 15:6, IQ 46, MA 7:5) said, “Bears, lions, train if you go in front of 
it, and alligators." On the other hand, an exceptionally bright boy (age, 9:6, 
10 134, МА 14:2) answered the same question, “Things you can't overcome. 
Asked to explain, he added, "Well, if you are afraid of water, for example, | 
you probably will never overcome it.” His home life showed an excessive 
Tesponsibility for his mother who lived under the constant tension of having 
her husband away from home for long stretches on cruise as a Lieutenant 


Commander in the Navy. 


To determine if these children typified dull and bright intelligences, the 


replies of all of the children in the study, plus those of the 18 mentally re- 
tarded children, were evaluated on the basis of mental age (see Table 4). On 
` this basis, the sharp dropping away of fear of the dark and of spooks is even 
More marked. The fear of animals maintained a high level through age 12, 
but only one child with a mental age of 13 or more admitted to it. There 
Were only nine cases in this most mature group, and thus it is difficult to de- 
termine whether this is a universal phenomenon. Each of the nine gave a 
Unique answer, One boy (age 13:5, ГО 110) said, “Getting org c 
Betting a divorce, falling off a bike. The world is full of fears. Another 
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TABLE + ч 
RESPONSES TABULATED BY MENTAL AGE 
Per cent* . 
* Mental Natural Machin- Міѕсе!- 
Age Animals People Dark Spooks hazards ery laneous 
4 to 6 75 21 11 39 11 7 3 
7 and 8 59 25 7 12 19 12 12 
9 and 10 57 30 0 5 27 35 15 
11 and 12 54 37 0 0 42 5+ 17 
13 to 15 п 4 0 0 22 11 55 


* The figures refer to the Per cent of the responses (not per cent of the children) 
of 130 children, including 112 normals and 


18 mentally retarded children. The sharp 
drop in fear of the dark and of spooks aft : 


Younger children often gave personal clues 
104) said, "Spiders, pinchbugs, a big boy 
does not tell the whole story. А precocious 
of living may be found in nonacademic 


sped and rattled off a long story that was 
caught only in Part as "Falling down and getting hurt. You might go to 


а hospital. ++. If you get stitches in your eye, you might have an oper- 
ation and you might die," She was a member of a large, dependent family, 


recurred. At the time of the test, her mother was in 


urpose could not be determined, 
Nor does a high JO n i 


Such а boy (age 6:5, ТО 144, MA S4] mite Auf. эрда 
rat, buffalo and bull." He read words on the fifth-grade reading list without 
hesitation; in class he was so bright and well adjusted that ЫБ teacher had 
recommended double as tall for his аре bailes: and in 
excellent health, Nothi “immaturity” as ар word 


а 


€ IQ as the sole index of 


! and emotional 
agreed, play a strong part in determining pro: 


ment of these has fallen short of usefulness, P 
have proved less than predictive, 
the kind and level of fe 


l factors, it is generally 
gress, but attempted measure- 
d *rsonality type and preferences 
It is Strongly suggested by this study that 
arfulness may act as a brake on usable intelligence, 
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and that its measurement by a highly polished tool may prove as enlightening 
as the studies on creativity, which have uncovered another additional dimen- 
sion. 

Fear of fire is the traditional example used to prove that children learn by 
experience. “A burnt child fears the fire’ seems to imply that the unburnt 
child does not or that only by experience does the child learn to fear or learn 
what to fear. The folk saying is older than central heating and seems to have 
little specific pertinence in today’s world. Among our 20 children of 5 and 6 
years (who gave a total of 91 replies), 54 replies were of animals, only one 
was fire. Four per cent of the 7- and 8-year-olds, five per cent of the 9- 
and 10-year-olds, 16 per cent of the 11- and 12-year-olds and nine per cent of 
the oldest group included fire (forest fire, burning house, etc.) among the 
things to be feared. In no case, however, could it be ascertained that this 
Tesponse sprang from a personal experience. The one child known to have 
suffered extensive burns, a girl (age 11:6, ТО 60, MA 6:9) replied with a 
Standard "Lion, tiger, dog, cat, snakes, rattlers, spiders." Her scars, which 
extended from neck to buttocks on her back, had been covered with grafts 
from her thighs. "They had come to be her one claim upon her contemporaries 
Or awed attention and upon adults for sympathy. Accordingly, she valued 
them and was quick to lift her skirts for strangers, a habit that tended to be 
misinterpreted. Asked directly if she feared fire, she looked puzzled and then 
smiled happily, “I guess so." 

Other natural hazards mentioned by this group of children included storms, 
deep water, waves, earthquake, volcano, hurricane, tornado, quicksand, sharp 
rocks, cliffs, a tunnel cave-in, avalanche (“snow falling down from the hill”), 
poison oak, and the desert. No one of them was mentioned often enough 
to have any general significance. Individually, some seemed merely to represent 
the most recent subject of adventure stories read or viewed; others proved i" 
have deep personal significance in the light of subsequent parent enne: 
Asa group, natural hazards (including fires) supplied опе of the responses г. 
the 5- and 6-year-olds, but from one-fourth to one-third of the responses 0 
the 7- to 12-year-olds. The age of adventure thus begins at 7. 

i adequate title for a category that includes cars, 
s, guns, knives, electricity, a 


Machinery is perhaps an in 
firecrackers, rusty nails, bi- 


trucks, trains, construction, buildings, airplane 


trapdoor, explosi bmarine, helicopter, 

xplosions, a submarine, . í : i olley 

cycles, кка a crane, a hatchet, electric chair, gas, falling bricks, trolley 
A 


: і е hazards 
Car and a stairwell. What was intended was a grouping nh Here 
that are man made and that are elements of an industrial civilization. 
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it is obvious that learning has taken place. There is no possibility ree 
lective unconscious could have suggested to a boy that tractors are И [ow 
ous because “you might move the wrong lever and it would start up. 
amazing discovery lies in the fact that teaching has had so little effect. 


Surely every kindergartener and first grader listens to lengthy lessons ci 
the dangers inherent in highways, traffic, cars, and trucks. Yet ч a d 
what are the things to be afraid of, not one gave evidence of having ет : 
his lesson. Among older children—7 to 14—only 15 per cent of the replie 
referred in any way to the Number 1 threat to life in America today. Auto- 
mobile accidents account for more deaths and disabilities among school-age 
children than any disease and far more than all the dangers that children fear 
put together. Perhaps this is just as well. We would not want our children 
to be terrified of crossing a street in the same unreasoning sense that some 
of them are terrified of dogs. Establishing the habit of stop, look, and listen 
before you cross is apparently enough; to add warnings of peril is ineffective 
because, for whatever reason, it is not learned, 

Trains, usually qualified, were mentioned 11 times; weapons only seven 
times. All the others were unique replies, Many of them were qualified ог 
explained. Some children went on to tell of personal experiences that gave 
important clues to their life style. The boy who replied “Walking down the 
highway at night you might be hit by a car” 


His wanderings in search (it would seem) o 


his listlessness in school. Another who listed “Big cranes, big trucks, when 
you're tearing down a house” 


was describing his father’s occupation and ad- 

mitting inadvertently both his fear of his father and his fear that his father 
would leave. 

The category “people” was also revealing of underlying difficulties. Forty- 


five replies involved "people who .. . (come with guns, hit you, try to give 
you trouble," etc.) or Specific persons, 


Alas for learning, only five mentioned 
"Somebody who tells you to get in his car." All children should have been 
warned against child enticers ; Perhaps most had been, but spooks, monsters, 
and ghosts remained frightening to 
blurted out “My brother! He comes 
Another, a girl, replied “People w 
you a heart attack." She was d 


ar of people but QI 
In these cases there was little 
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nee 

ome for the cause of poor school work. A family break up, 
the сыге dh exception, causes at least a temporary emotional upheaval in 

М is often reflected in an inability to concentrate. 
d: diim dà s responses included: war, 5; the atom bomb, 2; punishment, 
breaking iux negem f if you're all alone," "if you get lost," etc.), 4; 
aihe stemei "T code, 2; death, 6; unemployment, 1; and Hell, 1. Some 
Tic абаў o be thoughtful assessments of dangers in the abstract. Others 
ir адре id €: to the particular life situation of the child. A few were 
me" ровы to * baffling. One boy replied "My little brother sleeps with 
"Bis os cds ying that otherwise he would be afraid of the dark or that 
bed ace iion in this arrangement either for the brother or himself. It 
little укны А etermined, and was not necessary. The parents, with very 
“We Шапа agreed to provide bunk Бей. Another changed the subject: 
BS detach gis flowers in our garden, and would say no more. "There 
and that th e A possibility that the. flowers" might have been marijuana 
body mes Ж girl sensed her parents’ concern about being caught or that a 
considered uried in the garden and camouflaged, but such speculations were 
out of bounds and the matter was not pursued. 


E. CONCLUSIONS 
aid of?” asked routinely in the 


The n 
question, “What are the things to be afr 
t clue to the emotional 


Course 
EI е 5 ере test proved to be an importan 
Eighty the child being tested. | | 
or more re cent of children of 5 and 6 reply to the question by naming one 
У ане vi animals, with snake, lion, tiger, and bear predominating. Sixty 
r more of children between the ages of 7 and 12 answer similarly 


ut, a 
ar mental age 12, it is rare. 
sag шы, of children under 7 admit to fea 
Y), and a fifth of them fear the dark. 


$, 
ur after age 7. 
€ things that children are taught to fear (traffic, germs, and kidnappers) 


аге 
ples af быы Punishment, war, and the atom bomb are also scarce re- 
Were ‘lea an although it is likely that children would answer “уез” if they 
As chila irectly “Do you fear... апу of these? | 
i ren mature, the kinds of things they regard as frightening become 


Ierg, 
е i B H . * " 
cern, — unique, and are often tied directly or 1 to their central con 


г of imaginary beings (monsters 
Both of these replies drop off 


ndirectly 


Ref 
usals to answer, replies of "Nothing," long pause» changes of volume 
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or pitch of the voice, and facial ex 
clues to the intensity of the fear. 

An "immature" reply 
some cases the mentally 
excessive responsibility or 
"mature" reply, as is also 


pressions (while not common) provide 


may characterize the well-protected child and in 
retarded. The child who has been burdened with 
hardship is more likely than others to give a unique, 
the bright child with а mental age of 12 or more. 
d in interpretation, for recent events and the child's 


: een : n 
mood during the examination may be the fleeting cause of any particula 


answer. 

All four of the major theories of c 
the collective unconscious, a 
to an understanding of child 


hildhood (psychoanalysis, behaviorism, 


nd maturation) contribute, albeit incompletely, 
hood fears, 


ctor, partly influenced by intelligence and partly 


f responsibility thrust upon the child, seems to be 

The child is born with the capa- 

i Sary to preserve his life. Although 

he feels fear, the chi the same certainty as the smaller- 

i ls just what objects or situations are to be feared. Much infant 

» especially that relating to life and death, is prompted by 
а curiosity about the missing ; i 

the causative objects 


arousal. Among the uneducated, the fol 


2 ; 
t k habit of enforcing obedience by 
supplying incorrect inform purpose of controlling 


} at you if you Stray") is enormously effec 
tive, but also, by rousing archaic fe. 


. „ éo e 
ars, it may be a limiting factor to th 
full use of mental powers, 
As the child matures, the emotion of fear fastens upon more and more 
realistic objects depending upon experience lear, 
tion. 


a i c- 
ming rather than upon instru 
The intensity of the 


h t Child's fear depends for the most part upon the family 
relationships, 
REFERENCES 
1. ESCALONA, $ Children’s respon 
137-142. 


E , 


2. FREUD, A, & BURLINGAME, D. 
3. FREUD, S. Analysis of а phobia 


III. London: Hogarth Press 
149-288. 


War and Children, New York: Willard, om 
In а five year old boy. In Collected Papers: on 
and the Institute of Psycho-Analysis, 1925. 


277 
ADAH MAURER 


; A Tork: 1941. 
4. GESELL, A., & AMATRUDA, C. Developmental Diagnosis. New enr Child 
5, JosseLYN, 1 Concepts related to child development: The ora ` 

vehi. -224. А "orks— 
6 moe рл and the Collective Unconactolte Collected Works: 
i Bollinger Series. New York: "num and psychoanalytic research, 
re bi ám 3 
т Манан, f. 5 onen of the Mind. New York: Free Press, 
n Scher, „ B. 2n : 
. 15-64. 1 vist. Psychiat., 1961, 
8 Pic p The child's knowledge of non-existence. J. Exisi у > 
` 2212, А ? Hum. Psychol., 
9 ы — little Hans really want to marry his mother? J. Ни 
. - Did little ыр 
P ta Thought of the Child. New York: Meridian, 1955. 
10. Placer, J Language and Thoug А 
S ; 4 
Рр. 171-240. inions. Unpublished manuscript rea 
" xav t opinions. U Aes rch, 1963. 
Е ae d ime | e AinricanOrthopsyehiatic Association Marc 
a € convention o Ы Tate i ress, » 
12. Watson, J. B. Behaviorism. Chicago: Univ. Chicago 
977 Keeler 


Berkeley 8, California 


The Journal of Genetic Psychology, 1965, 106, 279-286. 


CHANGES IN THE EXPERIENCE-BALANCE SCORE ON 
THE RORSCHACH AT DIFFERENT AGES IN THE 
LIFE SPAN* 


Gesell Institute of Child Development 


Louise BATES AMES 


A. INTRODUCTION 


“ 
ds esie the experience-balance expresses the relationship between 
л Me human movement responses and the sum of the weighted color 
has E at is, the ratio М С. The importance of the experience-balance 
rens б en recognized as representing опе of the basic personality dimen- 
э a sia en balance is too basic and familiar a scoring evaluation to 
aboration. However, in spite of its importance as а scoring area for the 


Ror f à : 
schach response, relatively little has been written as to changes that may 


be ex * . М " 
li expected to take place in the experience balance at different periods in the 
ife cycle, 

It i 

t is generally accepted that human-m 


plac е 

н € of or at least exceed animal-movement respo 
e . H 
5, and that type-of-color responses tend to become increasingly modulated 


wit ё У з Я 3 " 

^ h age. However, a review of the literature gives the impression that (in 

кез subject of either sex and at any age level) there is more or less of an 
е т, . * H 

2 n chance that the experience balance may be either introversive or extraten- 
уе, 


ovement responses tend to take the 
nses as the individual ma- 


change in the experience 
t the life span. It aims to 
to be a much greater 
s introversive 


os гаан paper investigates the direction of 

show s uring selected two-year periods throughou 

likeliho vr (except at the earliest age levels) there appears 

rather на that any given individual will give a response that i 
an one that is extratensive. 


B. SuBJECTS AND METHOD 
s of 16 groups ОЁ subjects 
oup, we have 
3 and 4 years 


response: 
ach sex. In the first gr 
ds are also available at 


T 
of me Present study reviews Rorschach 
ifferent ages: eight age groups for € 


Teco. 

a POP Dg 2-year-old girls whose recor! 
+ s ; r 
The Received in the Editorial Office on September 24, 1963. Copyright, 1985, Us 


9urnal Press. 
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of age. In the next group, are 10 5-year-olds also tested at 6 and 7 years. 
Next cms 10 8-year-olds also seen at 9 and 10; next, 25 11-year-olds мея 
at 12 and 13; and then 25 14-year-olds also seen at 15 and 16 years. Records 


for boys at the same ages are also available, though in slightly different 
numbers (as indicated in Table 1). 


TABLE 1 
LIFETIME RORSCHACH: IQ AND SES 
Median Median 
Age Sex Number IQ SES 
Girls 
2-4 F 10 121 I 
5-7 F 10 125 1 
8-10 F 10 125 I 
11-13 F 25 121 1 
14-16 Е 25 121 1 
18-21 Е 25 106 Y 
30-40 F 7 115+ I 
70-90 F 23 = п 
Total 135 
Boys 
2-4 M 10 115 I 
5-7 м 20 117 І 
8-10 M 20 121 I 
11-13 M 25 125 I 
14-16 M 25 122 1 
18-21 ГД 18 105 y 
30-40 M 13 115+ I 
70-90 M 13 s у 
Total 144 


median IQ scores for girls in the younger 
age groups range from 121 to 125; SES class for parents is Class I: that 1% 
professional, throughout. 


For boys, median ГО score ranges from 115 to 125. Равени: medan occus 
pational class, as for girls, is Class І, 


minations were Eiven in succession, as with 
younger subjects, only the first кей. in. the pecomat study: 


As Table 1 indicates, median IQ for girls in this age range is 106; for boys 
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105. Median SES score for parents is Occupational Class V: that is, semi- 
skilled or minor business. 

Subjects seen in their 30s were employees of the Southern New England 
Telephone Company. Seven women were examined three times in succession, 
at yearly intervals, though we used only the first and third examination. 
Thirteen men were examined three times in succession, also at yearly intervals. 


Median ГО for these subjects was estimated at around 115. Median oc- 


cupational class is I: that is, professional, most of these subjects being young 


executives, 

All elderly subjects were guests at the Mas 
necticut. All 36 of these subjects, 23 women and 13 men, 
Rorschach three times, at annual intervals, when they were somewhere between 
the ages of 70 and 90. Intelligence scores were not available for these sub- 
Jects, but occupational status was available for the men and for the husbands 
of the women. Median occupational class of women or their husbands is 
Class II, semiprofessional or managerial; for the men, Class V, semiskilled, 
9r minor business. 

In all, records for 135 females an 
Subject, three successive examinations W 
for the present study only the first and thir 


onic Home in Wallingford, Con- 
were given the 


d 144 males were available) For every 
ere given (at yearly intervals), but 
d of these records were used. 


C. FiNDINGS 


. Table 2 gives the mean experience balance for each of the groups of sub- 
J€cts. As the table shows, records of females (on the average) are extraten- 
sive only at 2 years, + years, and 7 years of age. On the average, records 


of males are extratensive only at 2 years and 4 years. 

A more individual review of responses is summarized in Table 3. This 
table reports the direction of change in the experience balance of each sub- 
Ject during the three-year period covered. Table 3 shows in each age group the 
Per cent of subjects that are introversive throughout the three-year interval, 
the per cent that change from ambiequal to introversive, the per cent that 
change from extratensive to introversive, and the per cent that end up as 1n- 


troversive at the close of the three-year interval. 


A second grouping gives per cents that change from introversive to ambi- 
——— 8 
F- i i bject was seen from 2 through 
many th all instances the same subject © е r3 rouen 
a Years of ut nee sont also considerable identity of subjects ih the 1050 Лас 
x q group. Thus, though 135 records of females were available in | 
“Present 135 different females. The same js true for records of males. 
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TABLE 2 
MEAN EXPERIENCE BALANCE FROM 2 YEARS THROUGH OLD AGE AT Two-Year INTERVALS 
M:sC M:sC 
б em Females Males 
2 0M: .6sC 0M: 2sC 
4 8M :1.3sC 4M: .9sC 
5 11M: .7sC ЗМ: .5sC 
7 1.8M :2.1sC 2M: .9sC 
8 1.7M:1.3sC 2.3M: .55С 
10 2.6M :1.6sC 2.1M: .8sC 
11 2.6M :1.1sC 
13 24M: .8sC 
14 3.6M: .8sC 
16 3.8M :1.1sC 
18 1.8М :1.65С 
21 3.6M :1.1sC 
30 3.8M :1.6sC 
32 2.5M :1.5sC 
Old age 1.0M: .6sC 


Old age 
and 3 years 1.8M: .8sC 


1.2M: .55С 


equal, that are ambiequal throughout, 


› that change from extratensive to am- 
biequal, and that end up ambiequal, 


that change from introversive to 
qual to extratensive, that are extraten- 


sive throughout, and that end Up extratensive, 


For females, only in the 2-to-4 Ё 
ber of records extratensive 
on the third examination, and о 
Per cent exceed 50, : 
As for ambiequal records, it is only in the 2-to-4-year age range that this 
per cent exceeds 25, 
As for introversive 
of the records are in 
following, this numb 
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inati i in directi "ith 
are introversive on every examination, showing no change in direction wi 
increasing age. 


D. Discussiox 


Findings suggest that the high preponderance of introversive records over 
extratensive records should be kept in mind b 
the Rorschach response. 

If present findings can be generalized to o 
by no means a 50-50 chance (as some inv 
that any given Rorschach response will be 
that after the first 10 years of life (and 
sponse can be considered exceptional. 

The likelihood that any 
with age (until very old a 
to resemble those of young 

Of considerable theore 
going finding, a conspicuo 


y the clinician who is interpreting 


ther groups of subjects, there is 
estigators appear to have assumed), 
extratensive; rather it would appear 
probably earlier) an extratensive re- 


given record will be introversive tends to increase 


ge when many scoring trends are reversed and tend 
er subjects). 


years) are extratensive on à 
first of three successive Yearly tests, but introversive on a second or third 
test. 


"Thus, for girls in the 18-to 


-21-vear- 
introversive throughout) 


old age range (though 24 per cent are 
40 per cent 


more are either ambiequal or extraten- 
a third. For boys, in this age range, 50 per 


9 per cent are ambiequal or extratensive 
On a first test, introversive on a third, 


The same phenomenon 


-year period ? 
“year-old girls, the only change of this sort 
year-old boys, 11 per cent move f 


: i xtratensive. For young 
adult women, 29 per cent shift from i 


adult men, eight per cent make thi 
Thus though some subjects with 


, 


s shift, 


increasing age do shift back from intro- 
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versi c TU - 
= to extratensive or ambiequal, by far the more usual direction of 
change—i d in i i 
І 1ge—in those who do not remain introversive throughout—is from extra- 
ensive or ambiequal to introversive. 

Why this should be remains a question. 


E. SUMMARY 


"The present study reports an analysis of 135 Rorschach records of females 
and 144 records of males, in the age range 2 to 70+ years. Records covered 
the age periods 2 to 4 years, 5 to 7 years, 8 to 10 years, 11 to 13 years, 14 to 16 
years, 18 to 21 years, young adults in their 30s, and elderly adults in their 70s. 

For each subject, three successive yearly records were available, though 
only the first and third of each set were considered in the present study. Me- 
dian 7Qs for girls 16 and under range from 121 to 125; for boys ‘of the 
same age range, from 115 to 125. Median ЈО for the 18-to-21-year-olds was 
106 for girls, 105 for boys. For young adults, average intelligence was 
estimated as being around 115. Intelligence data were not available for 
elderly subjects. Occupational status of subjects, or their parents, for the 
Most part was professional for subjects under 16; at lower levels, for the 
older subjects. 

Ideally, responses of the same subjects should have been studied throughout 
the life span; or at least there should have been marked similarity of ТО and 
SES for the different groups. With present data this was not possible. 

The purpose of this study was to determine the extent to which one or an- 
Other type of experience balance (introversive, ambiequal, extratensive) pre- 
dominated at different periods in the life cycle. Also, to determine (when there 
Nas a change in type of experience balance over a three-year period in any one 
individual) the direction of the change. 

Findings show that at all (but the ea 
Predominantly introversive. Records of 
аре only at 2, 4, and 7 years of age. Records of 
Average only at 2 and 4 years. 

, Considering the direction o 
dividual subjects over a three-year perio 
ABes) very few subjects change with increasing 
an extratensive record; whereas substantial num 


rliest) ages the Rorschach response is 
females are extratensive on the aver- 
males are extratensive on the 


{f change, if any, in successive records of in- 
d, it appears that (except at the earliest 
age from an introversive to 


bers at all ages change from 


ex : Е E 
tratensive to introversive. 


" Thus for males, at every ag 
€ 2-to-4-year-old age group) from 65 per cent to Вене 


е studied between + years and 70 (except for 
nt of records were 
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introversive on a third annual examination, having been either introversive 
throughout or having changed from extratensive or ambiequal to introversive. 

For females, at every age between 10 and 70, from 64 per cent to 84 per 
cent were introversive on a third annual examination, having been either 
introversive throughout or having changed from an extratensive or ambiequal 
to an introversive direction. 


As compared to the other types of experience balance, ambiequal records 
are relatively few throughout the entire age Tange, except in very young 
or very elderly subjects. 


The conclusion is that (except in very elderly persons) after 10 years 
in girls and after 4 years in boys, the expected Rorschach experience balance 
is introversive rather than extratensive. 


Also, after the preschool years, if a change in experience balance occurs 
when the same subject is tested annually over a three-year period, the change is 
most likely to be in the direction of introversiveness, 


These findings contradict a suggestion (implicit in much o£ the Rorschach 
literature) that any given individual is at any given time as likely to give ? 
Rorschach response that is extratensive as one that is introversive, depending 
on unique individuality factors. 
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А FACTOR ANALYSIS OF THE PLAYGROUND BEHAVIOR 
OF DELINQUENT BOYS* 


Green Hill School, Washington 
Gzoncz R. Prerson, WaLLACE W. LANGILLE, AND DALE E. SWENSON 


А. INTRODUCTION 


Four points in time appear particularly crucial to the rehabilitation of ju- 
venile offenders and therefore appear to offer themselves as promising re- 
search foci. They are (а) commitment by the juvenile court, (р) formal diag- 
nosis and treatment planning, (c) the time of release to parole, and (4) dis- 
Charge from parole. Between the time of formal diagnosis and the time of 
Parole, juvenile-rehabilitation workers have an opportunity to observe the be- 
havior of the juvenile with far greater intensity and for a greater period of 
time than is possible at any other time in the treatment process. If these 
Observations are to be consistent and have longitudinal perspective, it is es- 
sential that measurement be introduced, if only at the ordinal level. 

The recreation worker, whether his observations be in the institutional set- 
ting or elsewhere, has the almost unique vantage of seeing the individual in- 
teract with his peer group when his defenses are lowered. Within the frame- 
Work of games, for example, goals are clearly defined, interpersonal roles 
are simplified, and the rules of the game provide little latitude of interpreta- 
tion by the figure of authority. Such a setting affords the trained observer an 
OPportunity to see behavior that is tolerated perhaps under no other circum- 
Stance, 


Numerous promising mathematical, statistical models are available for 


Work with delinquency control (such as multiple-regression analysis and vari- 
ous types of configuration analysis). The specification equation, for example, 
has been shown to be a promising clinical tool (3). However, before such 
Mathematical models can be employed effectively (to the extent that such 


15 Possible), stable, reliable variables need to be found to measure the treat- 


Ment process in its entirety. The present study introduces 11 variables that 


ауе been refined for routine inclusion in the data-acquisition system of the 
Green. Hill School. 
ic eR 

1965, by The 


* Received in the Editorial Office on September 25, 1963. Copyright, 


Journ ; 
ЖС gton, a Division of the Bureau of Juvenile 


1 Р 
Green Hill School, Chehalis, Washin Ў 
Rehabilitation, Department of Institutions, Washington. 
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B. METHOD 


In collaboration with the recreation department, which consists of five 
workers, all areas of recreation behavior observable by the recreation workers 
were reviewed. Areas of observation included the gymnasium, arts and craft 
shop, ball fields, and swimming pool, as well as supervised playground activi- 
ties. No effort was made to focus observation of behavior upon any specific 
criterion, such as sportsmanship, athletic ability, etc. The main effort was to- 
ward finding recreation behavior that could be observed by most of the recrea- 
tion workers and measured by rating scales. Fully cognizant of some of the re- 
ported limitations to the use of rating scales, we were nonetheless encouraged 
by the high interrater reliabilities reported by Tyler and Kelly (6) in their 
work with delinquents in a similar setting. The 11 scales that were finally 
chosen appear in Table 1. 


TABLE 1 
Green HILL RECREATION BEHAVIOR RATINGS 
1. Performs well under pressure vs. Poor performance under pressure 
2. Ill at ease around girls in vs. Quite at ease around girls 
co-ed activities co-ed activities +: teenage” 
Is a quitter, quits easily ©з. Наз a lot of "stick-to-it-iven 
A follower vs. A leader ficial’s 
Accepts official’s decisions vs. Rejecting or hostile of offic 
well in sports decisions 
6. Accepted by peer group vs. Rejected by peer group ts 
7. Very clean sports tactics vs. Unnecessarily rough in spor 
8. A good loser vs. A poor loser 
9. A good winner vs. A poor winner 
10. Good overall adjustment vs. Poor overall adjustment, 
11. Prefers group activities vs. Prefers individual activities 


The recreation workers observed students’ behavior during the entire insti" 
tutional-treatment period of roughly eight months. At the end of eight months, 
a review board decided whether to parole the student or to retain him 1n 
the program. The recreation-behavior ratings were made just prior to action 
by the review board, so that the raters had at least seven months of ехрегіепсе 
with the subjects they rated. These ratings have been the basis of a narrat! 
report to the review board to assist its members in their decisions. 

For this study, all ratings made by (from two to five) raters on 208 rn 
(male juvenile offenders aged 14 to 18 years) from November, 1962, to Ju 
1963, were used. 

Pearson product-moment coefficients of correlation were calculated to wet 
the matrix of intercorrelation of the 11 variables. A principal-axes sn 
analysis was done using Hotelling's iterative procedure (2). Three fact? 
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were ex i 

б, — accounting for 69.95 per cent of the variance. The axes were 
: e analytically to the varimax criterion.? Table 2 contains the rotated 
actor matrix and the communalities.? 


TABLE 2 
Varimax RorarED Factor Loapincs* 

А Variable 
Factor 1 2 g 4 5S 6 7 з # 1 и 
БҮ 34 30 —09 08 76 52 86 90 91 77 11 
Ir —60 54 77 87 10 —40 13 —04 —01 —19 —10 
42 38 —20 02 —03 18 52 —01 09 04 26 92 
79 65 78 88 79 83 87 90 91 83 93 


| 
{ты = 208. When № = 200 and r=.18, the correlation is significant beyond the .01 


C. RESULTS AND DISCUSSION 
1. Factor I’ 


— ven factor, the sum of squares of which (4.41) accounts for 40.1 per 
wo be e variance of the correlation matrix, closely describes behavior that 
бай db expected of the delinquent in many areas of his adjustment. Factor 
huy) Suggest that impulse control is poor (i.e., "a poor winner and a poor 
wid coupled with sports tactics that are unnecessarily rough. Combined 

rejection of officials’ decisions and the overall poor adjustment of this 
= Pattern, factor loadings strongly suggest the delinquent exaggerated- 
MR syndrome reported by Pierson and Kelly (5). Тһе Factor I 
the 2 also seems consistent with results of studies of delinquents in which 

se of factored personality-test profiles are reported. See Cattell, Beloff, 


and Coan (1) and Pierson and Kelly (4). The two variables that come 


cl A Р ‚ à А 
losest to defining this factor are those associated with attitudes toward win- 


ning and losing. 
2. Factor II 
" This factor, the sum of squares of which (2.4) combined with that of Fac- 
, : ; Б 

Б г I’ accounts for 61.87 of the variance of the matrix. It describes leadership 
onal and (from the low but significant loading of —.19 on Variable 10) 

Seems to be a positive type of leadership rather than the “duke” bullying 
E MPH s y 
formed by the IBM 1620 Data Processing System at 
Laboratory. Grateful acknowledgement 1s made to 


ho made computer time available for this research, 
ngineer for IBM, who assisted with technical 


principal-axes factor 


2 
the These calculations were per 
жа College Computer 
and to M Mallory, President, w 
r. J. S. Bousman, systems € 

hat arose. 
^ matrix of intercorrelations an 
are available upon request from t 


d the matrix of unrotated 


load; 
ding he senior author. 
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leadership so familiar to agencies dealing with delinquents. Considering the 
singularity of purpose and freedom from impulse suggested by the “lot of stick- 
to-it-iveness” loading and the overall feeling of comfortable adaptation to the 
environment (shown by the loadings of “accepted by the peer group” and 
“at ease around girls in co-ed activities”) this factor probably would correlate 
negatively with a high degree of significance with recidivism measures. Posi- 
tive changes in ratings from the diagnostic period to the parole period seem to 
be evidence of amelioration of presenting problem. 


3. Factor III 


This small factor, the sum of squares of which (.89) combined with those 
of the two preceding factors accounts for 69.95 per cent of the variance of 
the matrix. The factor loadings describe a withdrawing, nonparticipating 
syndrome that suggests the behavior of the peer-rejected schizophrenic or 
mentally retarded delinquent who unfortunately is committed to agencies for 
delinquents. The factor loadings tell the sad story of one who scores high 
on this factor: “strongly prefers individual activities; rejected by the peer. 
group, and showing poor performance under pressure.” 


D. SUMMARY 


All of the variables of Table 1 will be included in the routine data-acquisi" 
tion system of the Green Hill School. The ratings will be made at the diag- 
nostic period and at the parole period to Permit comparison of pretreatment 
and posttreatment measurements. By collecting these variables routinely, 
further study of them will be possible, particularly of their ability to measure 
treatment response and to make possible the prediction of recidivism. І 

During the period of institutional treatment of delinquents, the recreation 
worker has a unique Opportunity to observe behavior that is seldom en 
(and for a longer period of time than is possible at any time) in the treatmen 
process. The need for measurement of these observations was discussed; Als? 
discussed was the need for stable, reliable variables to enter the more powerin 
mathematical models. Eleven rating scales measuring behavior in the тезен 
setting were chosen for study. Two hundred and eight delinquent boys wer 
rated on these variables by (from two to five) raters. The variables were inte? 
correlated, factored by the principal-axes method, and the axes were € 
analytically to the varimax criterion, Three factors were extracted. The fips" 
factor closely resembles the delinquent exaggerated-indifference syndrome ne 
ported by Pierson and Kelly and is closely related to attitudes toward winni" 
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and losing. The second factor describes a positive kind of leadership and sug- 
gests freedom from impulse. The third factor is a withdrawing, nonparticipat- 

‚ ing syndrome associated with the more seriously disturbed (possibly) psychotic 
delinquent. The 11 variables are to be collected routinely by the Washington 
Bureau of Juvenile Rehabilitation to facilitate further study, particularly 
of the relationship of these variables to recidivism and treatment response. 
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A SURVEY OF PRETEENS' KNOWLEDGE OF ASTRONAUTICS* 


Department of Psychology, C. IF. Post College 


Henry Н. REITER 


A. Purpose 


The present study investigates the minimal age at which knowledge of 
astronautics and general factors about space is prevalent. Groups of 9-, 11-, 
and 13-year-old boys were studied. 


B. METHOD 


38 boys were divided into three groups according to age: Group A, 11 9- 
year-olds; Group В, 15 11-year-olds; and Group C, 12 13-year-olds. Ss were 
randomly selected from a summer day camp in Long Island, New York. 

Ss were given a 13-item multiple-choice space questionnaire that appears 


below. Data concerning age, last grade completed in school, and father's 
Occupation were obtained. The items on the questionnaire were based on 
general knowledge, knowledge from current events, and scientific (academic) 


knowledge, 
Space Questionnaire 


1. An orbit is: (a) A circle; (b) the path of a satellite; (c) an 


astronaut; (d) the earth. 
2. A booster rocket is: 

(^) a small satellite; (c) a small rocket; ( 
3. The first American to orbit the earth was: (а) 

Grissom; (c) Sheppard; (d) Glenn. | | 
4. A satellite is: (а) A space monster; (b) an asteroid; (c) an air- 


Plane; (d) something that goes around the earth. 7 
5. An atmosphere is: (а) The air around the earth; (5) the tailfin 
on John Glenn's rocket; (c) space; (d) a stabilizer. І 
6. There is an atmosphere on: (a) The earth; (b) an asteroid; (c) 
the moon; (d) in space. А 
7. Would you like to go on the moon? (a) Yes; (b) No. | 
8. The moon is: (а) Far away; (b) close to the earth; (c) filled with 
Ereen cheese; (d) the home of Martians. 
9. Can we hear in space? (a) Yes; (b) No. 
е? (a) Yes; (b) No. 
(a) Light; (b) Heavy; 


(a) A big rocket used to put things in space; 
d) a skyrocket. 
Pappovich; (b) 


10. Does sound travel in spac 
11. If you were on the moon, you would feel: 
(c) Sick; (d) Happy. 
* Received in the Editorial Office on September 26, 1963. Copyright, 1965, by The 
Journal Press. 
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12. Is there any air in space? (a) Yes; (b) No. 
13. An astronaut is a man who: (a) Flies a plane; (b) drives a boat 
or submarine; (c) Mickey Mouse; (d) rides in a satellite. 


C. Resutts AND Discussion 


Mean questionnaire scores for the three groups were calculated. Table 1 
presents raw scores, means, and standard deviations for the three age groups. 
The mean questionnaire score tends to increase with age, thereby indicating 
that the older $$ are more knowledgeable about astronautics than are younger 
Ss. Fisher tests indicate that the differences are significant at the .01 or .05 
levels of confidence (A vs. B, t = 2.10, р < .05; В vs. C, г = 3.49, р < .01). 


TABLE 1 
NUMBERS, MEANS, AND STANDARD DEVIATIONS FOR THE ‘THREE GROUPS 
Grou 
Statistic A B С 
N 11 15 12 
Mean 7.0 8.3 10.5 
$D 1.6 1.6 1.8 


The results indicate that 13- and 11-year-olds are generally more knowledge- 
able than 9-year-olds about space and astronautics. It may be that some of the 
facts about space are incomprehensible to the preteen-age set, and that interests 
in space science may not begin until the teen-ages. 


D. SUMMARY 


The present study concerns age differences in knowledge about space and 
astronautics. Eleven 9-year-olds, 15, 11-year-olds, and 12 13-year-olds com- 
prised the sample. A 13-item space questionnaire was administered. 

The data revealed a general tendency for older Ss to be more knowledge 
able than younger Ss in facts about space and astronautics. The finding ЇЗ 
thought to be a result of age differences in interests and abilities. 


Department of Psychology 
C. IF. Post College 
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THE EFFECT OF GAMMA RADIATION UPON OPERANT 
WATER-REINFORCEMENT BEHAVIOR*! 


Department of Psychology, University of Texas 


James E. Wicker AND W. Lynn Brown 


A. PROBLEM 


Other investigators have reported that water intake of the rat increases 
sharply following whole-body x-irradiation (8, 9). Food intake measured 
directly, as well as by operant behavior, decreases following gamma-irradiation 
(6). Additionally, research concerned with the effect of radiation upon the 
organism during the behavior studied (2, 3) has shown a gradually decreasing 
Dumber of responses as the total dose increases over days. 

In this latter situation, it was assumed that "the observed changes in rate 
ОЁ response may have been due in part or in whole to a diminution in strength 
and ability to perform" (3). In addition, it was suggested that there was some 
Possibility of avoidance conditioning to cues present during recurrent ex- 
Posures, "Го test a more explicit hypothesis than the foregoing, the present 
*Xperiment was performed. Because (as was mentioned before) rats continue 
and in fact increase their water consumption following radiation, it seemed 
that it would be of interest to determine whether a rat would continue to 
Work for water in an operant water-reinforcement situation following radiation 
OT whether water-directed behavior would decrease, as is the case for food. 
м lever-pressing behavior decreases under these conditions, such behavior 
Tight indicate that there is “diminution in strength and ability to perform 
(3). If lever pressing increases іп the same manner as water consumption 
increases following radiation, then the behavioral changes noted in food 
reinforcement could be hypothesized as being due to “a diminution in hunger 
drive” (3) or perhaps even due to some sort of avoidance conditioning. 


B. MATERIALS AND METHODS 


1. Subjects 
A sample of 52 male albino rats of the Sprague-Dawley strain were chosen 
randomly from the colony and were housed in six colony cages, with approxi- 
экз 
Ri Received in the Editorial Office on October 1, 1963. Copyright, 1965, by The 
UT P The University of 
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Texas " 
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41(657)-382 апа the School of Aerospace Medicine. 
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mately the same number of rats to each cage. At the time the experiment 
began, the rats were about 90 days old, they were experimentally naive, and 
they had been maintained on an ad libitum schedule on both food and water 
in the colony since their arrival. Having been housed in the colony cages, 
the rats were then deprived of water for one day, following which they were 
given water for one hour each day during the course of the experiment. This 
water was always given at the same time of day, early in the afternoon, in 
order to facilitate later training (5). The water was delivered to the animals 
by means of two standard water bottles with metal tubes that were inserted 
into each colony cage. During this period and throughout the study, dry food, 
in the form of pellets of Purina Lab chow, was available at all times. 


2. Apparatus 


Following six days of water pretraining, the rats were then taught to take 
water from the dipper in three Skinner-type water-reinforcement conditioning 
boxes. A sensitive electronic relay was connected to each box so that a Very 
small current would pass through the rat and actuate the relay when the rat 
touched his tongue to the water dipper (7). Alternating current was use 
in order to prevent taste sensations. The relay would then energize а enti 
device, and one second later the dipper would retract and then return wath 
another drop of water; thus the water in the dipper was replenished each fun 
the rat sipped from it. After seven days of this training, a lever in each i 
was connected so that it would actuate the dipper rather than the electron! 
relay. 

3. Procedures 


ioi n ever 
Out of the original sample of 52 rats, 23 were trained to work the 1 


for water reinforcement at an average level of 235 presses per day using ^ 
per cent reinforcement. During the entire course of the experiment, all та 
worked for exactly 25 minutes each day. After 21 days of pretraining, бте 
groups of six rats each were ranked and matched оп the basis of means wl 
tained for the 21 days. The remaining five rats were placed in a fourth La 
The first group was designated as the control group and was sham-irradit 
The second group was irradiated for a dose of 200 roentgens (г) at # "ef 
of 100r per minute, using the Radiobiological Laboratory Cobalt 60 geo 
(1). The third group was given 400г at this same rate. The fourth g" "s 
(of five rats) was given 800r at this same rate. Following the aper ini- 
responses were taken for four days. "Then, exactly one week following t^! 


MED 
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tia DD " 

: 1 ишш, the radiation treatment was replicated on these same rats, and 
. : 7 

nother four days of behavioral data were obtained. 


C. RESULTS 


E purposes of the analysis, the data obtained (presses per day) were 
a into periods of four days : one period just prior to the first radiation 
е, one period post the first radiation dose, and one period post the second 
radiation dose. The data were then rounded to the nearest 10 and the final 
Zero dropped. Following this, a repeated measurements-over-time analysis of 
variance was performed (4). 
A summary of the analysis of variance is presented in Table 1. The main 


TABLE 1 
RESULTS OF ANALYSIS OF VARIANCE 
Degrees of Sum of 
Source freedom squares Mean square F РА 
Groups 
; 3 8,199.88 2,733.29 148 ns 
Sitor (b) 19 34,959.78 1,839.99 
Per i0) 22 43,159.66 
Live. 2 13,492.00 6,796.00 15.08 .001 
pogar components (1) — (12,822.00) (12,222.00) (21.81) .001 
c Residual components (1) (670.00) (670.00) (213) ns 
Tues by Periods 6 7,412.08 1,235.35 2.73 05 
Баг components (3) (6,921.00) (2,307.00) (392) .05 
p Residual components (3) (491.08) (163.69) (.52) ns 
or(w) 38 17,143.26 451.15 
Regar components (19) (11,172.00) (588.00) 
HON] components (19) (5,971.26) (314.28) 
otal(w) 46 38,047.34 
Grand total 68 81,207.00 


(beyond the .001 level) with 
This reduction indicates that 
However, the groups-by-periods 


e Р - 
аб for periods was found to be significant 
Sponses decreasing from period to period. 


t А 
Ра treatment affects the dependent variable. 
Nteraction was also found to be significant (beyond the .05 level) ; so we will 


Consider this interaction rather than the main effect. The interaction indicates 
fiar the responses (lever presses per day for water) are an inverse function of 
radiation dose; that is, as radiation dose increases, responses drop. This rela- 
tionship is apparent in Figure 1, in which responses are plotted across treat- 
ment periods, That is the way the data were grouped for the statistical 
analysis. Linear and residual components for both the main effect and the 
interaction were analyzed. None of the residual components was found to be 
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RESPONSE RATES FOR WATER REINFORCEMENT 
BEFORE AND FOLLOWING RADIATION 
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т 
(4 DAYS TOTAL) (4 DAYS TOTAL) (4 DAYS TOTAL) 
FIGURE 1 
FIGURE 1 T. 
RESPONSE RATES FOR WATER REINFORCEMENT BEFORE AND FoLLowiNG RADIA 
EXPOSURES 


ПР " a А m- 
significant. The difference between slopes (group-by-periods linear co 
ponents) is significant beyond the .05 level. 


D. Discussion 


The results obtained for water reinforcement, then, are consistent kn 
those obtained for food reinforcement. This being the case, it seems ey 
to conclude that there is a “diminution in strength and ability to perform’ (35) 
since nonoperant water intake. rises postradiation. 


E. SUMMARY 


: Я : ater 
Twenty-three male albino rats were trained to work a single lever for W 


M ! ere 
reinforcement. After 21 days of baselining, three groups of six rats each W 
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€—— the D these 21 days. The remaining five rats were placed 
E Кл E first group was designated as the control group and 
dose of 200 send id чау атг Or ns MEE 
Siven 400r atthis rate, ats үң he r 5 p The third group was 
this same rate. Followi h di a sen, ee Буе YS 
а "Лар ue owing the radiation day, responses were taken for four 
um exactly one week following this initial exposure, the radiation 
elsi hys replicated on these same rats, and another four days of data 
áo ient variance analysis was used, with the data grouped into one four- 
ы mer to radiation and one four-day period following each radiation 
level) iei e main effect for periods was found significant (beyond the .001 
пернен responses decreasing from period to period; however, the groups- 
сла. күнө was also found significant (beyond the 05 level), with 
dos esi ecreasing as dosage increases. The results of this study indicate 
this Р pe radiation depresses operant sitter. reinforcement behavior, and that 

pression is proportional to radiation dosage. These results are consis- 


te 3 а s 
ent with those obtained for food reinforcement. 
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CHILDHOOD EXPERIENCES OF SCHIZOPHRENICS 
AND ALCOHOLICS* 


Fitzsimons General Hospital, Denver, Colorado! 


Louise BEHRENS APPERSON 


A. INTRODUCTION 


The present study is based upon a concept of schizophrenia as representing 


E a problem arising out of faulty childhood learning experiences that 
2 lo not provide the child with sufficient skills to cope adequately with 
um or in fact may teach him inadequate or definitely destructive 

es and behaviors. Such a concept is not new. Adolph Meyer (7) ex- 


Ti H H H . . 
Pressed much the same idea in saying, of dementia praecox, that the “claimed 


histological changes are so slight as to suggest а mere bankruptcy under anom- 


a а See à : 
iw ог even ordinary demands with insufficient funds of adjustment." Re- 
i research, such as that carried out by Alanen (1) in interviewing mothers 
о М H А + Н 1 
schizophrenics in Finland, or that summarized by Jackson (5), gives much 


evidence to support this view. 
ы specifically, schizophrenia is here conceived as an extreme anxiety 

action, occurring when the individual is faced with demands with which 
2 feels unable to cope and expressed as some form of flight reaction, particu- 
ар. as а flight from reality. One such situation appears to arise most often 

adolescence, when the normal course of development includes а shift from 
s Status of a dependent child to that of a responsible and autonomous adult. 
n such situation, childhood training designed to promote the learning of re- 


5] - a 
Ponsible adult behavior patterns would be expected to prepare a child to 
whereas patterns of overprotec- 


fa ; tu 5 
t Се this transition without too great anxiety, à > 
As or overrestrictiveness would be expected to handicap the individual. This 
Oncept seems consistent with the frequent outbreak of schizophrenia in 
adolescence, which frequency gave rise to the original term “dementia 
Praecox,” 
„Ag 
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There is intended no implication that all cases of schizophrenia are expected 
to arise from this specific learning pattern; on the contrary, on the basis of a 
theory of learning one would expect that the areas of experience that are 
particularly stressful to the individual might vary with individual learning 
experience. This expectation is also suggested by studies such as that of Hotch- 
kiss et al. (4), who observed mothers visiting their schizophrenic sons on 2 
hospital ward and noted several different patterns of behavior. In a large 
number of the cases observed in this and in other studies, however, the mothers 
are described as being overly controlling of the child, overtly or subtly. 


Previous studies, however, have encountered some difficulties in obtaining 
definitive results because of the factor of “social desirability” and its influ- 
ence on choices made in response to items in attitude scales. Part of the pur- 
pose of the present study has been to develop an objective method of measuring 
childhood patterns of experience, a method less vulnerable than others to the 
influence of social desirability. "The author wished to obtain learning patterns 
as specific as possible. He was not concerned with generalized attitudes. Be- 
cause it seems probable that a child's basic learning takes place in the context 
of small daily incidents to which the adults in his environment react, this 
study was designed to derive specific experience patterns that might prove 
significant. 


In 1961, in an unpublished pilot study in which a factor analysis revealed 
a pattern of maternal reactions that was heavily loaded on items emphasizing 
responsibility, self-confidence, and independence, the factor scores (at the 
.05 level of confidence) correlated negatively with the schizophrenia (Sc) 
psychopathic deviate (Pd), paranoia (Pa), and depression (D) scales of the 
Minnesota Multiphasic Personality Inventory. On the basis of those results; 
the present study was designed. The purpose was to confirm (if possible) the 
previous findings and (possibly) to delineate other significant factors. 


B. HYPOTHESES 


1. As found in the pilot study, there should emerge а factor that represents 
the mother’s stress on developing responsibility, independence, and respect fo 
other people. This factor should show significantly higher scores in the contro 
group than in the schizophrenic group. 


2. The pilot study yielded one factor that showed the mother as disturbed 


Е x à : : or 
by the child's attempts at increasing competence and independence. This fact 
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correlated positively (at the .10, two-tailed level) with the schizophrenia (Sc) 
scale of the MMPI. In the present study, there was expected a similar factor 
on which schizophrenics should score significantly higher than controls. 

3. In line with some of the published literature, there was hypothesized a 
factor that implies disregard for the child’s feelings and needs. Schizophrenic 
patients were expected to score significantly higher on this than controls. 

4. Harlow's work (3) has demonstrated the importance of physical contact 
in the healthy development of infant monkeys; therefore several items covering 
discouragement of contact were included in the data sheet. The hypothesis was 
that schizophrenics would show loadings significantly higher than controls. 

5. In the pilot study, one factor was heavily loaded on items indicating 
that the mother was disturbed by sexual expression. At the .001 significance 
level, this factor correlated with the scores on the masculinity-femininity (Mf) 
scale of the MMPI. The present study was expected to replicate this finding. 

6. Schizophrenics were expected to select a higher mean number of items 
than controls, perceiving their mothers as being more generally disturbed. 

7. Schizophrenics, more often than controls, were expected to describe 
their mothers as frightened. 

8. In the pilot study, four subjects who described their mothers as never 
being angry were schizophrenic. Therefore, in the present study, controls were 
expected to show anger in the mothers more often than schizophrenics. The 
author’s interpretation of the original finding was that mothers who never show 
anger overtly misinterpret to their children their emotional reactions in some 
Situations, and this misinterpretation might well lead to confusion and possibly 
to excessive guilt in the child over his own angry feelings. 

9. Since the reaction “hurt,” which might also be guilt-inducing, implies 
that in some way the child has injured the mother, some difference in the 
Éroups in the frequency of this response was also predicted. 

10. The alcoholic group was added after the initial design was completed. 

he Principal hypothesis with respect to this group derived from the author's 
servation that alcoholics often seem to fear success and seem to expect 
арргоуа] for presenting themselves in a poor light. On this basis, it was 
Suggested that success or self-confidence might have been punished or nonre- 
Warded by the mother. Specifically, it was predicted that one factor would be 
€avily loaded with disturbance at the child's expressions of pride, and that 
this factor would significantly characterize the alcoholic group. 
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C. METHOD 
1. Subjects 


The subjects used in the pilot study consisted of a group of 19 adult male 
patients referred for testing from the psychiatric wards at Fitzsimons General 
Hospital. The control group consisted of 17 adult males on the general 
medical wards who consented to participate. In the pilot study, factor scores 
for all subjects were correlated with their MMPI scores on the various scales. 
In the present study, question was raised as to the validity of MMPI scores 
as a criterion measure, particularly in a setting in which considerable malinger- 
ing on such a test sometimes occurs. Accordingly, it seemed advisable to make 
comparisons on the basis of groups selected from all adult males referred to 
the clinic from psychiatric wards. The "schizophrenic" group, Group 11, 
consists of all patients to whom the test was administered routinely and who 
were eventually either diagnosed as schizophrenic by a medical board, or who 
were so considered by both a psychiatrist and a psychologist. In no case was 
this impression of schizophrenia dependent upon the material contained in the 
research data sheet. 

The other patients from the psychiatric wards form a miscellaneous group, 
Group IV, a group that includes several patients who may have been schizo- 
phrenic but who did not meet requirements for that group, as well as four ра” 
tients diagnosed as hysteric, one as manic-depressive, five as psychopathic devi- 
ates, six as neurotic, and several others on whom the diagnosis was uncertain. 
The “alcoholic group,” Group ПІ, consisted of one patient referred for eval- 
uation of organic deterioration due to alcoholism of long standing, of two 
members of Alcoholics Anonymous and of 12 patients from the Alcoholic Di- 
vision of the State Mental Health facility at Fort Logan. 

The control group, Group I, consists chiefly of patients on the general 
medical ward, eight corpsmen from the psychiatric ward who were tested in 
connection with another experimental project and a few volunteers from the 
various services and from reserve personnel on temporary duty. Most of the 
controls served anonymously. None of its members was aware of the hypothe- 
ses underlying the present study. The only criterion for inclusion in the 
control group was that the subject be an adult male, functioning without 
psychiatric breakdown or disablement due to alcoholism. Rank of subject 
ranged from private to lieutenant colonel, but with most subjects in попсот” 
missioned status. The age range was from 20 to 30. 

Due to obvious invalidity, a few of the obtained protocols were discarded. 
Some protocols were discarded because the subject marked all items as dis 
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turbing to their mothers, apparently misunderstanding the instructions, Other 
Protocols were discarded because the subjects marked only the first 35 items 
and left the rest unmarked. 


2. Procedure 


Information for this study was collected by means of a data sheet consisting 
of 75 items, most of which are shown in the individual factors listed below. 
Subjects were requested to indicate which of the items would have “bothered” 
their mothers most when the subjects were children. Also, for each item 
chosen, they were asked to indicate the mother’s reaction—given a choice be- 
tween “angry,” “hurt,” “concerned,” and “frightened.” All subjects were 
requested to choose at least 35 items (from the 75 items) in order to introduce 
some forced choice into the responses. If any subject felt that his mother had 
been distressed by more than 35 of the items, he was free to choose as many 
beyond 35 as seemed applicable. 

With the exception of one item that was a duplication, all items were then 
intercorrelated with all others by use of the phi technique, using a two-by- 
two table, as described by Walker and Lev (9). The resulting correlation 
Matrix was factor analyzed by the method described by Cattell (2), and 
eight factors were extracted. For each factor, scores were computed by adding 
the loadings of .20 or above for the items chosen by each individual subject. 
(It seemed probable that loadings under .20 were small enough to represent 
chance variation.) Comparisons of the scores of the various groups were made 
by the use of the z technique [see Walker and Lev (9)]. 

Because it had been hypothesized that the affective reactions of the mothers 


Would also be an important influence, the per cents of answers by each subject 
! “hurt,” “concerned,” and “fright- 


in each of the four categories of "angry, 4 : 
ened” were computed. Differences between group means In these categories 
Were computed by means of the ¢ technique, and the per cents under the cate- 
gory “frightened” were correlated with the Paranoia (Pa) scale of the 


MMPI. 


А Reliability was computed on the b 
SIX controls and seven schizophrenic patients. 


9ne month after the original testing, and the time of ret 
alf months after original tes 
testing was computed, 


lations between pre- and 


asis of retests of 13 subjects, including 
All retests were made at least 
esting ranged up to 

i ing. The per cent 
APproximately four and one-h ting а ice 
9f items marked the same on both pre- and post E 


Individual factor scores and rank-difference corre 
Posttests on each of the eight factors. 
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D. REsULTS 
1. Reliability 
The reliability figures for the factors are shown in Table 1. 


As can be seen, control subjects marked 77 per cent of the items the same 
on both the test and retest. Schizophrenic patients marked 65 per cent of the 


TABLE 1 
Теѕт-КЕТЕЅГ CORRELATIONS BY FACTORS 
Factor 
1 2 3 4 5 6 7 8 
12 63 34 78 10 22 75 30 


items the same. While these figures seem low, some difficulty certainly would 
be experienced in recalling facts from childhood after a number of years had 
passed. The reliability figures, factor by factor, seem illuminating in this 
respect. While several factors show very low reliability indeed, those factors 
that tend to differentiate the groups show much higher reliability. It should 
be noted that Factor 5 was the differentiating factor between alcoholics and 
the other groups, and no alcoholics were included in the test-retest group- 
Had alcoholics been retested, it seems possible that Factor 5 (which character- 
izes this group strongly) might also have shown a higher reliability. Factors 
2 and 7 (two other factors that proved to discriminate control and schizo- 


phrenic groups) also exhibit fairly high reliability, On Factor 2, reliability 
was reduced considerably by a comple 


Phrenic patient who originally showed 
and on the retest showed a score that a 
as well as two other patients of the schi 


gross changes on this factor from test to retest) had been subjected to psycho- 
therapy between test and retest. If records for this one patient were discarded, 
the obtained reliability figure for Factor 2 would be .81. 

These results suggest that à pervasive attitude on the part of the mother, 
which attitude had real influence on the child’s development, might be ex- 
pected to be better remembered, so that items influenced by this attitude would 


tend to be selected on both test and retest, whereas behaviors that did not have 
this importance might be chosen differently. 


te reversal on the part of one schizo- 
an extremely low score on this item 
pproximated the normal. This patient, 
zophrenic group (patients who showed 


2. Factors Obtained 


As predicted, there emerged from the analysis three factors that clearly 
differentiate the three groups. A fourth factor differentiates alcoholics from 
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schizophrenics and other psychiatric patients, but not significantly from con- 
trols. Four other factors were extracted, but none of these differentiate among 
the groups. The individual factors that do show differences are discussed under 
the appropriate hypotheses: 

l. The requirements of the first hypothesis were met by the second factor 
extracted. The items, together with their loadings, are as follows: 


Withholding your confidence, .46; Screaming when you didn't get your 
way, 46; Not returning a nickel you had borrowed from a friend, 41; 
Waiting so long you had a toilet "accident," 40; Telling her you didn't 
love her, .39; “Talking back" to her, .39; Sassing neighbor ladies, .39; 
Not being asked to join a club you wanted to belong to, .38; Telling her 
she didn't love you, .34; Failing to keep a promise to a friend, .33; 
Jumping on the furniture when visiting a neighbor, .33; Being unhappy 
when your best friend moved away, .30; Blaming another child for some- 
thing you had done, .30; Missing a picnic you wanted to attend because 
you were ill .29; Wetting yourself in kindergarten, .28; Picking the 
neighbor's flowers without permission, .27; Taking a toy that belonged 
to another child, .26; Failing to apologize when you had done wrong, 
23; Not being asked to a party to which all your friends were invited, 
22; Losing a pet you were fond of, .22; Coming in the bathroom while 
she was taking a bath, —.20; Not asking her help with a difficult arith- 
metic problem, —.21; Making a rock collection in your bureau drawer, 
—.21; Not asking her advice in choosing a gift for a friend, —.23; 
Boasting about being best in your class at some activity, —23; Losing 
T а quarter when you were sent to the store, —.23; Buying a toy with 

4 Money given you instead of saving it, —.2+; Spending part of your 
allowance on something she thought was foolish, —.27; Messing her hair 
while hugging her, —.28; Showing guests something you had made of 
which you were proud, —.31; Disagreeing with an opinion she expressed, 
—.35; Showing a good report card to the neighbors, —.35; Insisting on 
Eoing with her on errands, —.36; Kissing her when your face was dirty, 
47 Touching her with dirty hands, —.40; Trying to make a sand- 
Wich for yourself instead of asking her to do it, —44; Wanting to 
decide for yourself what shirt to wear to school, —.46; Wanting to stop 
and look in toy windows while shopping with her, —.50. 


o Table 2 shows the mean scores, ? values, and significance of the comparison 
wur i on this factor. The significance levels shown are those for a two- 
results ы however since all results are in the predicted direction, these 

appear to be even more highly significant than indicated. 
Sine hypothesis, accordingly, is strongly supported. A review of the 
eru of this factor gives the picture of a pattern of mothering that 
given b Y is considered as representing good child-rearing practices. Emphasis is 
oth to the child's feelings and needs and to teaching him to respect 
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those of others. Independent action is not discouraged, nor is physical contact. 
Sex is not stressed. Expressions of self-confidence are not discouraged. The posi- 
tive emphasis is on affection, maturity, and responsibility. As one would ex- 
pect, this pattern characterizes subjects who are able to function adequately 
in society, as opposed to all of the groups showing pathology. 


TABLE 2 
Comparison OF Groups ох Factor 2 

Comparison* Difference t p 

I vs. II 183.3 4.10 < .001 

І ©з. III 166.2 3.53 <.01 

1 US. IV 170.3 4.03 < .001 
п vs. III 17.1 .26 n.s. 
Il US. IV 13.0 Ev n.s. 
III vs. IV 41 .07 n.s. 


* Group І (№ —42, Mean = 402.5); Group II (N —27, Mean = 219.2); Group 
ПІ (N = 15, Mean = 236.3); Group IV (N = 26, Mean = 232.2) 


2. The hypothesis that the discouragement of independence is related 
to schizophrenia is also supported. Factor 7, while it is not entirely clear-cut, 
shows a pattern of overprotectiveness and the encouragement of dependence. 
Items and relevant loadings on Factor 7 are as follows: 

Playing rough games, .37; Not being asked to join a club you wanted 
to belong to, .32; Begging for a bicycle before she thought you were old 
enough, .25; Insisting on going with her on errands, .23; Missing a picnic 
you wanted to attend because you were ill, .23; Wanting to go swimming 
when she thought you were too small, .22; Not asking her advice in 
choosing a gift for a friend, .22; Being slow about doing something she 
told you to do, .21; Wanting to decide for yourself what shirt to wear to 
school, .21; Trying to make a sandwich for yourself instead of asking her 
to do it, .21; Kissing a child of the opposite sex, —.20; Screaming when 
you didn’t get your way, —.20; Talking with another child about where 
babies come from, —.20; Sassing neighbor ladies, —.21; Failing to do 
household chores, —.22; Not asking her help with a difficult problem, 
—.22; Refusing her help with your homework, —.24. 


As indicated in Table 3, this pattern appears significantly more strongly 
in the records of schizophrenic patients than either those of controls ог alco- 
holics. 

3. The third hypothesis was not substantiated, since no specific fac ss 
showing disregard of the child's feelings or needs appeared. An informal p 
ning of the data suggests either that the items may not have been cer 
to detect such an attitude or that such attitude may be more SHEER 
of the background of alcoholics than of schizophrenics. In this connectioP» 


tor 
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however, it seems highly significant that the item “Wanting to decide for 
yourself what shirt to wear to school” differentiates groups to a rather ex- 
treme degree. This item was chosen by a total of 27 subjects, of whom one was 
а control, two were alcoholics, and the remaining 24 were psychiatric patients. 
While this item did not significantly differentiate the schizophrenic group 


TABLE 3 
COMPARISON OF GROUPS ON FACTOR 7 
Comparison* Difference t $ 
I vs. п 36.2 249 < .02 
I vs. ш +9 30 n.s. 
I vs. IV 16.7 1.16 n.s. 
п qs. Ill 41.1 241 < .05 
I ws. IV 19.5 1.08 n.s. 
In vs. IV 21.6 1.33 «20 


went (N= 42, Mean = 18.3) ; Group I (N= 27, Mean = 54.5); Group III 
, an = 13.4); Group IV (N = 26, Mean = 35.0). 
from the other psychiatric patients, a comparison of the controls with the entire 
Psychiatric group, including both the schizophrenics and the "other" group, 
Eve a chi-square value of 20.0. Since the .001 level requires а value of only 
10.8, it is obvious that the difference is highly significant. 

+. The fourth hypothesis was not substantiated, since a clear-cut factor 
of “discouragement of contact” did not emerge. However, Factor 6 did show 
Some pertinent loadings, as indicated below: 


Losing a pet you were very fond of, .36; Buying a toy with money 
Eiven you instead of saving it, .29; Teasing your brothers or sisters, 25; 
Having another child break a model airplane you had made, .23; Being 
unhappy when your best friend moved away, .21; Wanting to stop and 
look in toy windows while shopping with her, .21; Crawling into bed with 
her in the morning, .20; Touching her with dirty hands, .20; Trying 
to make a sandwich for yourself instead of asking her to do it, 20; 
Playing “Mother and Daddy” with a child of the opposite sex, —20; Dis- 
agreeing with an opinion she expressed, —.20; Not returning a nickel you 
had borrowed, —.21; Boasting about being best in your class at some 
activity, —24; Taking a toy that belonged to another child, —.31. 

g, with little face validity. The 


dn general, Factor 6 is somewhat confusin | 
р appears to derive, at least 


Seay mean score shown by the schizophrenic grou B ion 
"ini from the fact that its members tend to choose the "contact" items more 
Otten than do the other groups. The significantly lower score of the alcoholics 
Sce Table +) may be due to the negative loading on Item 32 and to less 


e ; с 
™Phasis on items implying respect for property. In any event, the results sug 


ве 1 E 
St that further investigation along these lines would be desirable. 
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5. While Factor + shows some loadings on the items related to sex, and the 
reliability is reasonably good, the expected correlation with MMPI scores did 
not appear. The Pearson product-moment correlation was .08. In view of the 
high significance level obtained in the pilot study, this is difficult to apan 
(except that the great majority of cases in the present study did not show 


TABLE 4 
COMPARISON OF GROUPS ON FACTOR 6 

Comparison” Difference t b 
I vs. II 16.9 1.39 «20 

I vs. III 314 1.94 «10 

I vs. IV 9.6 6 n.s. 
II ©з. ш 48.3 2.95 «o 
II vs. IV 7.3 m n.s. 
III vs. IV 41.0 2.38 <.01 


> Group І (№ = 42, Mean = 18.0); Group П (N = 27, Mean = 34.9) ; Group Ill 
(М = 15, Mean = —13.4) ; Group IV (N= 26, Mean = 27.6). 
severe, and specifically, sexual difficulties). Also, the factor obtained was not 
too clear-cut logically and that lack of clarity may have influenced the result. 
If possible, a future study will include a group of homosexual patients їп ап 
attempt to clarify this issue. 

6. The hypothesis that schizaphrenics select more items than controls was 
not confirmed. The mean number of items selected by controls was 37.47; by 
schizophrenic patients, 38.55; by alcoholics, 38.07; and by “others,” 4244. 
Except for the “other” group, differences are not significant. 

7. In view of the variations in number of items selected, comparisons bw 
made on the basis of the per cent of items on which the mother was ree 
as "frightened." Because of incorrect marking, two subjects were — 
in this comparison. Table 5 shows the results. The hypothesis was SU 
stantiated with respect both to schizophrenic and other psychiatric patients. 


TABLE 5 
MOTHERS DESCRIBED As “FRIGHTENED” 
Comparison* Difference t 2 
І as. I 2.95 2.42 <.02 
I vs. III .58 — nas 
I v. IV 1:75 2.02 <.05 
II vs. III 2.37 1.27 n 
II us. IV 1.20 — пл. 
III s. IV 147 — ns. 


ш 
* Group I (N= 42, Mean = 3.09); Group II (N= 26, Mean = 6.04); GrouP 
(М = 15, Mean = 3.67); Group IV (N= 26, Mean = 4.84). 


—MM à 
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Since it has been suggested by Lidz and Fleck (6) that paranoid attitudes 
may be learned from the parents, a rank-difference correlation was computed 
between scores on the Paranoia (Pa) scale of the MMPI and the per cent 
of times mothers were described as "frightened," and a correlation of .317 
was obtained, which is significant at the .02 level. It is also noticeable that the 
affect described by many of the psychiatric cases seemed inappropriate to the 
situation. 

8 and 9. Neither of these two hypotheses was supported. Only negli- 
gible differences appeared. 

10. The final hypothesis was strongly confirmed, as shown in Table 6. 
Factor 5 does differentiate alcoholic patients from the other groups at signi- 


TABLE 6 
COMPARISON OF GROUPS ON FACTOR 5 


Comparison* Difference t 2 
1 vs. Il 22.7 1.49 <.20 
1 s. Ill 84.3 5.14 < .001 
І s. IV 15.3 88 ns. 
п vs. ш 61.6 2.70 <.01 
II s. IV 74 42 n.s. 
ш vs. IV 69.0 2.58 <.02 


* Grou = —— 75.6); Group II (N = 27, Mean = —52.9); Group 
ш (у EH binas ааа UN = 26, 4 = —60.3). 
ficant levels, and a review of the factor loadings will show that this factor 
does lay heavy stress upon the discouragement of expressions of pride in 
Success, The items and their loadings are as follows: 
Bragging about your success in a game, .37; Boasting about being best 
in your class at some activity, .37; Showing guests something you had 
made of which you were proud, .36; Saying your teacher was mistaken 
about something, .31; Missing a picnic you wanted to attend because you 
Were ill, .28; Wanting to go swimming when she thought you were too 
small, .25; Being unhappy when your best friend moved away, .23; Get- 
ting angry at another child for marking up a book of yours, .22; Letting 
another child see you go to the toilet, —.20; Playing rough games, — 205 
Coming in the bathroom when she was taking a bath, —.21; Sassing neigh- 
bor ladies, —.21; Taking a toy that belonged to another child, —22; 
Screaming when you didn’t get your way, —.25; Messing her hair while 
hugging her, —25; Buying а toy with money given you instead of so 
it, —.26; Kissing her when your face was dirty, —.26; Touching a а 
im dirty hands, —.30; Jumping on the furniture when visiting а neig! 
Or, —.33. 


Factor 5 appears to delineate, at least in part, a pattern that is specific to 
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the childhood experience of alcoholic patients, although it also appears more 
often in the protocols of schizophrenics than controls. 


E. Discussion 


While some of the factors obtained in this study were by no means as logi- 
cally consistent as would be desirable, the technique used appears to have the 
merit of producing information about the childhood experience of individuals, 
as perceived by them, in a way that is not influenced by the subjective inter- 
pretation of the investigator. Further, it produces some relatively consistent 
patterns of experience, which a comparison of individual items does not. 

The fact that specific factors were found to characterize the three groups 
and to differentiate them from the others supports an environmental theory 
both of schizophrenia and of alcoholism. Of course, the argument often 
raised that schizophrenics are differently treated because they are congenitally 
weaker or different can again be advanced. However, it is difficult to propose 
a logical reason why such a congenital difference would influence a mother's 
disturbance over the child's desire to make so minor a decision as what 
shirt to wear to school. Further, it would appear that, to support the argu- 
ment of congenital difference, specific evidence should be adduced. It also 
seems difficult to argue that a physiological susceptibility to alcohol would be 


likely to produce the specific pattern of maternal reactions that appeared in 
the alcoholic group. 


The results of this study also seem to support the notion that the crucial 
influence in the background of the disorders studied is a continuing pattern 
oflearning that, by no means, is confined to the period of infancy. The exper" 
ences reported upon in the questionnaire would have taken place at various 
times throughout childhood, at an age when the child was able to remember 
them. Much of the recent research suggests not only that these experiences 
take place in childhood, but that the patterns continue up to and after the 
time of the development of overt symptoms. In fact, it seems probable that 
many of the selections made by subjects in the present study may have rep- 
resented extrapolations of the mothers' present attitudes in determining what 
their reactions would have been in the patients! childhood. 

The implications of such a theory, both for preventive measures and = 
therapy, seem obvious. While the specific learning would need to be ка 
in each individual case, it can be contended that there is a generally effectiv 
pattern of child-rearing that produces adults who are capable of functione 
in our society, and that gross deviations from this pattern are related 
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specific distortions in adult adjustment. Much more research will probably 
be required to delineate various patterns; the present study, however, seems 
to validate the theoretical approach of Pope (8) when he wrote, “Just as the 
twig is bent, the tree’s inclined.” 


$06 n 
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THE EFFECT OF PARENTAL ORIENTATION ON THE 
DEVELOPMENT OF THE CHILD'S ORIENTATION* 


Department of Psychology, Louisiana State University 


Коглхр L. Fryz, Doxarp В. Ѕоотн, anp Orca V. VEGAs 


A. INTRODUCTION 


The Orientation Inventory (Ori) is a Kuder-type self-choice instrument 
for assessing self-, interaction- and task-orientation (4). These three orienta- 
tion types are derived from Bass’s theory of leadership and interpersonal 
behavior (2), 

It has been shown empirically that overt decisions to volunteer for various 
types of research activities are related to orientation types as measured by the 
Ori. Task-oriented Ss were significantly more likely to volunteer in absence 
of any extrinsic appeals, while the self-oriented Ss became volunteers only 
after they were offered pay for their services. After volunteering, the inter- 
action-oriented Ss were more apt to prefer working in groups to working 
alone; self-oriented subjects preferred working alone; while the task-oriented 
Ss were equally satisfied working in the group or working alone. 

Frye and Spruill (7) found that the tendency of school children to com- 
Plete a task (when the children were given an opportunity to escape the sit- 
uation) was related to the orientation type of the child. The task-oriented 
child remained in the class and worked during the recess period when pro- 
vided with an opportunity, while the interaction-oriented Ss did not take ad- 
Vantage of the opportunity and left the room. The self-oriented Ss were 
equally likely to stay or to leave. . . 

Studies have shown a positive relationship between the personality of chil- 
dren and the personality of their parents [Crook (5), Roft (8), Finney (6)]. 

€ parent-child correlations on emotional scales tend to be lower than those 
Оп intelligence-test correlations. It has been pointed out that parent-child re- 
Semblance is lower in emotional characteristics (such as introversion, domi- 
nance, and neuroticism) and higher in opinions and attitudes. This may indi- 
cate that a trait, such as excessive dominance, on the part of the parent may 
elicit the opposite type of reaction on the part of the child (1). : 

Bass (3) found an increase in task orientation and a decrease in self-oriented 


* Received in the Editorial Ofüce on October 8, 1963. Copyright, 1965, by The 
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responses as a function of sensitivity training. This result appears to indicate 
the importance of learning in determining the orientation of the individual. 
Since one’s early interactions tend to be with one’s parents it would appear 
(on the basis of Bass’s theory) that the orientation of the parents would have 
an effect on the orientation of their children. 

The purpose of the present study was to determine the relationship between 
parental orientations and the orientation of their children, 


B. SUBJECTS AND PROCEDURE 


The Ss consisted of 98 adolescents (aged 12 and 13) and 142 of their par- 
ents (aged 32 to 56). The adolescents were administered The Orientation 
Inventory at school by their homeroom teachers. After the test was completed, 
each student was given a packet containing a letter requesting the parents’ co- 
operation, copies of the Ori, answer sheets for each of the parents, and а 
stamped envelope for returning the completed forms to E. Thirteen mothers 
and 41 fathers did not return completed questionnaires. These children pri- 
marily were from the middle socioeconomic class. 


C. RESULTS AND CONCLUSIONS 


The first analyses consisted of Pearson product-moment correlations be- 
tween the orientations of the mother, the father, and the child as measured 
by each of the three scales of the Ori. These correlations are reported in 


Table 1. 


From the results, it can be seen that generally there is a significantly positive 


TABLE 1 
PEARSON PRopucT-MoMENT CORRELATIONS BETWEEN PARENTAL ORIENTATION AND THE 
ORIENTATION OF THEIR CHILDREN 


Parent Father Child 
Self-Scale 
Mother 17 —.07 
Father 44 
Interaction-Scale 
Father Child 
Mother 24* 24% 
Father 09 
Task-Scale 
Father Child 
Mother 15 .23* 
Father 35** 
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relationship between parents’ and child's scores on the interaction and task 
scale. 

The Ori was designed primarily as a research instrument and has been used 
for isolating three idealized types of individuals. Bass (+) points out that the 
reliabilities of the scales are less than adequate for diagnostic work. The test- 
Tetest correlations for the three scales were self, .73; interaction, .76; and 
task, .75. The authors believed that, due to the low reliability of the scales, 
the parent-child correlations obtained were spuriously low. To correct for 
these low reliabilities the authors decided to use only those Ss who scored in 
the upper quarter of a particular scale, but not in the upper quarter on each 
of the other two scales. Thus, a person was considered high task-oriented S if 
he scored in the top quarter on the task scale of the Ori but not in the top 
quarter in the self and interaction scales. The relationships between parent 
and child orientations were recomputed with contingency coefficients. These 
Coefficients are reported in Table 2. According to the appropriate chi square, 
cach of these coefficients is significant. 


TABLE 2 
» CONTINGENCY COEFFICIENTS BETWEEN THE ORIENTATION OF PARENTS AND THE 
ORIENTATION OF THEIR CHILDREN“ 


Population Father Child 
Mother AS А1 
Father — AS 
— Child — _ 


* 
АП relationships are significant at the .05 level of confidence. 


The data in Table 2 indicate that children tend to have orientations similar 
10 those of their parents. The one exception is on the self-orientation scale. 
igh self-orientated parents tend not to have high self-orientated children. 

This study also indicates a positive relationship between the orientations of 
"е mother and the father. 
Social psychologists are interested in the manner in which people interact 
another people. Each individual has a particular pattern of behaviors that 
ai Acterizes him in a group situation. "These patterns of behavior are prob- 
(tol acquired from the people with whom he interacts relatively early in life 

In Western culture we would expect the mother to have the more effect 
к the father on the child’s orientation since the mother spends the = 

“Nt of time with the child. The father does not appear to have as muc 
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influence as the mother but, with the exception of self-oriented fathers, there 
i itive influence. 

° dis спир of the mother and father are positively correlated. These 
findings are not in line with Winch’s theory (10) that mate selection is made 
in terms of complementary needs. The present study indicates that people 
either choose people like themselves or become alike as a function of inter- 
action over a period of time. 
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A COMPARISON OF THE INTELLIGENCE AND 
PERSONALITY OF MOON-CHILD ALBINO 
AND CONTROL СОМА INDIANS*? 


Milledgeville State Hospital, Georgia 


Horace Е. STEWART, JR. AND CLYDE E. KEELER 


A. INTRODUCTION 


Albinism is a simple, recessive Mendelian characteristic. Several studies 
have investigated the albino for evidence of significant psychological differ- 
ences that may exist as the result of a structural change. A review of the liter- 
ature indicates that there are two relevant studies on the psychological aspects 
of albinism. Segers (3) wrote a monograph based on the examination of one 
albino child. He concluded that the albino showed intellectual retardation, 
emotional instability, and a tendency toward combativeness. In the Chicago 
schools, Beckham (1) studied 42 Negro boys and girls who were albinos. He 
found that there were some general findings that applied to the group. They 
exhibited a general feeling of insecurity, apparently due to their maltreatment 
at home, as well as by society, because of the stigma of being different. He 
found the usual visual difficulties, but more generally he reported that physical 
development was retarded, as evidenced by slowness in walking and talking. 

e did not detect any significant difference in the intelligence of the albinos 
when compared with their nonalbino siblings. Finally, he concluded that the 
albino child should be given psychological counseling to help him overcome 
the difficulties brought on by being different. 

In the present study, albino and nonalbino Cuna Indians were compared on 
the basis of their responses to psychological tests. The primary problem was 
to determine if there was a difference in the intellectual ability of these two 
8roups of Indians. The social stigma of albinism is minimized in Cuna society. 

Second line of investigation was to determine if there were any salient per- 
Sonality differences between the two groups. On the basis of the experience 
О one the authors (Keeler), differences in personality were expected, whereas 

“erences in intelligence were not. Keeler (2) has reported that there are 
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definite differences in the child-rearing and adult experiences of albinos among 
the Cuna. 
B. METHOD 


1. Subjects 


The subjects for this study were 12 male San Blas Cuna Indians. They 
were flown to the Milledgeville State Hospital from their native Panama for 
a two-week examination. The albinos averaged two years older, with the 
range of age for the albino and control subjects being from 22 to 36 years. 
The controls had a little more formal education, with the modal amount of 
education for both the albinos and controls being approximately the sixth 
grade. The controls tended to have more contact with civilization. Only one 
Indian, a control, was married. 


2. Test Conditions 


In general, the testing conditions were not optimal. The Indians were un- 
dergoing extensive medical tests and examinations in a strange country. Rap- 
port dwindled during the second week of the examination period. All psycho- 
logical testing that required a verbal response was performed by a Spanish- 
speaking psychological intern who was a native Cuban because Spanish is the 
official language of San Blas. Of the entire group of Indians, only one Indian 
(an albino), could not speak Spanish adequately. It was found that more than 
the usual amount of pretest instructions were needed to orient the Indians to 
the tests. 


3. Test Procedure 


Psychological testing was performed while the subjects were awaiting var- 
ious medical examinations. They were first given the intelligence test battery: 
the Draw-A-Person test; the IPAT Culture Free test of “g,” Scale 2; three 
subtests from the Wechsler Adult Intelligence Scale (arithmetic, similarities, 
and block design) ; and the Arthur Adaptation of the International Perform- 
ance Scale, Tray 2. When this entire battery had been administered, each sub- 
ject was given individually the Rorschach Psychodiagnostic Test. The lack of 
sufficient time precluded further Personality assessment. 

In addition to the formal scores obtained in the various psychological tests, 
the entire battery of tests were submitted to five clinical psychologists at the 
doctoral level for rating the subjects as to their relative psychological health. 
These judges attained a Kendall coefficient of concordance of .76 in ranking 
the subjects on the test battery without the Rorschach. One of the authors 
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(Stewart) interpreted the protocols of the two albinos and two controls who 
had the highest rank in psychological health for general personality trends. 

For a determination of the statistical significance, nonparametric tests were 
used. The Mann-Whitney U test was employed to determine the significance 
of the differences obtained on the intelligence tests. The correlations were 
based on the Spearman rank difference method. 


C. RESULTS 

There were no conclusive differences obtained in the intellectual ability of 
the albinos when compared with the controls. An intelligence quotient ob- 
tained by prorating the three subtests of the Wechsler Adult Intelligence 
Scale was used as the most valid indication of intelligence. The average 1Q 
Score for the albino was 80, while the average ГО for the control was 86. This 
difference was not found to be statistically significant (p = 0.29). The range 
of ТО scores for the albinos was from 58 to 100, while the range for the con- 
trols was from 71 to 93. Table 1 presents the data for the /Qs obtained, while 


TABLE 1 
105 AND THE INTELLIGENCE TESTS ADMINISTERED TO CONTROLS AND ALDINOS 
РА 
Subject Ыш wals Arthur Scale 
Controls 
Morales 23 71 a 
enitez 8+ 
Азза H 91 1+ 
Perez 78 39 71+ 
Rivera 31 93 77+ 
Martinez 70 39 77+ 
Albinos 
Diaz 23 71 50 
Ossi a 58 50 
Lloyd РА 84 63 
Репа 63 100 70 
Miselj 50 7+ 52 
Ауйа 61 93 56 


i j 4 і tep of 
th A plus sign signifies that the subject could have done better if the next step 


€ scale had been available. 
Table 2 gives the rank order correlations between the various intelligence 
Measures, 
ant difference in the 
daptation of the 
004). 


There was one intelligence test that yielded a signific: 
Performance of the albinos and the controls. The Arthur A 
ternational Performance Scale gave a statistical significance ($ = - 
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This was discounted as it appeared to be largely dependent upon the poor vi- 

sion of the albino. The uncorrected visual acuity of the albinos ranged from 

5/400 to 20/400. These subjects were tested before their vision was corrected. 

Corrected vision was 20/200 for four of the albinos, while one had a corrected 
‘ABLE 2 


THE RANK-DIFFERENCE CORRELATION OF THE INTELLIGENCE Tests USED 
DECIMAL POINTS ARE OMITTED 


Block 
IPAT 2 design Similarities Arithmetic WAIS IQ Arthur 
IPAT g 74 60 28 63 72 
Block design 33 42 65 59 
Similarities 24 52 7+ 
Arithmetic 68 27 
WAIS IQ 67 


vision of 20/400. "Therefore, it was concluded that (for the subjects used) 


there was no demonstrable difference in the intellectual ability between the 
albinos and controls. 


In general, the results on the different intelligence tests tended to agree 
with each other. A Kendall coefficient of concordance yielded a value of -54 
(2 < .001) for the agreement between the IPAT “g,” the subtests and the 
total score of the WAIS, and the Arthur scale. 


The general psychological health of the two groups was obtained through 
summing the five independent rankings by the judges on each subject. The 
results of this ranking are presented in Table 3. Psychological health was 
found to correlate .61 with the subject’s intellectual ranking. The order of 


TABLE 3 
THE SUMMED RANK ORDER OF SUBJECTS IN TERMS oF THEIR PSYCHOLOGICAL 
HEALTH As JUDGED By Five Jupces 


Experimental Psychological 
Subject condition health maak WAIS 10 
Ossa control 1.0 21 
Perez control 2.0 89 
Martinez control 3.0 32 
Pena albino 4.0 100 
Lloyd albino 5.0 ch 
Avila albino 6.0 H 
Morales control 7.5 T 
Benitez control 7.5 еМ 
Rivera control 9.0 74 
Miselis albino 10.0 ue 
Rossi albino 11.0 A 
aa albino 12.0 2 
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the ranking indicates that the controls were rated as being psychologically 
more healthy than were the albinos. 

A comparison of the two albino and two control protocols that were ranked 
highest in each group on psychological health reveals a basic difference in the 
level of emotional development and the use of defense mechanisms. The con- 
trol group showed a more striking masculine identification. They were more 
alert in the testing situation, made a better adjustment to the personnel, and 
were more willing to try new things. Communication was easier with them, 
and they were freer in the expression of their ideas. In general, they were 
direct in the manifestation of their feelings, could show anger and hostility, 
and were actively interested in the opposite sex. 

On the other hand, the albinos revealed a passive, dependent, feminine ori- 
entation. They showed little active interest in the opposite sex, tending to 
relate to females on a prepubertal psychosexual level. The albinos were more 
anxious and insecure, and they relied heavily on several defense mechanisms 
to allay their anxiety. Some showed a definite religious orientation, while 
others attempted to intellectualize their anxiety. These two personality de- 
fenses are actively fostered by the tribal culture which accords the albino 
Status in religious activities and offers outlets in intellectual pursuits. The 
third pronounced defense mechanism is denial, which is also heavily sanc- 
tioned by the tribe. The albinos tend to deny that there is any difference be- 
tween themselves and the controls. This denial tends to break down under 
moderate stress, leading to hostile, resentful, and angry responses. Often with- 
drawal is resorted to when the denial breaks down. In general, the albino 
shows a markedly less accurate perception of reality. 

A comparison of the albino and control Indians shows that the albino is 
More immature emotionally. It is difficult to find the cause of this immaturity. 
Tt may be due simply to the early parental overprotection or to the inheritance 
of a poorer basic personality. An interaction between both factors is likely. 
The pattern of emotional instability was fairly constant for all six albinos 
tested. As Table 3 shows, even the most healthy albinos are not rated at the 
Same level as are the most healthy controls. 


D. Discussion 


This was a study of the intelligence and personality of six albino and six 
brown control San Blas Indians. There is an essential agreement with Beck- 
ham’s findings. A significant difference in intelligence could not be demon- 
Strated when the albinos were compared with controls of the same tribe. The 
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albinos showed the greatest range of JQ scores, while the average ГО was 
higher for the controls. There was no evidence to support Seger's findings that 
mental retardation is related to albinism, if moon-child albinism is genetically 
identical with the albinism common to other populations. 

Some personality differences were obtained, indicating that the albinos were 
less emotionally stable and more immature than were the controls. These find- 
ings cannot be unequivocably argued as being the product of either nature or 
nuture. Apparently, some findings can be related to environment, while others 
are more in keeping with a genetic explanation. 

The present study tends to confirm the findings of Beckham and some of 
those of Seger. The results need further confirmation with 
and with subjects who are not simultaneously 
tests. 


a larger sample 
undergoing stressful medical 
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DISCRIMINATION LEARNING IN SOME 
PRIMITIVE MAMMALS* 1 


Northavestern University and Vanderbilt University 


STEPHEN E. GLICKMAN, KEITH CLAYTON, BERNARD SCHIFF, 
DONALD GURITZ, AND LAWRENCE MESSE 


A. INTRODUCTION 


During the course of an investigation of curiosity in zoo animals (5), some 
questions arose concerning the sensory capacities of various mammals that oc- 
сирей relatively primitive positions, either within the general mammalian 
class or within their respective orders. The term “primitive” is used here to 
denote closeness to the ancestral stock of the class or order and simplicity of 


CNS development. 


The present report concerns some observations on discrimination training 
in the opossum, sloth, and lemur. 


B. EXPERIMENT 1 


It has been observed that the American opossum (Didelphis virginiana), 

+ is truly a ‘living fossil’ that has changed very little during the long lapse 
of time from the Cretaceous period to the present” (3, p. 243). However, 
despite their relative abundance and intriguing phylogenetic position, opossums 
have been neglected in laboratory studies of behavior. Recently, James con- 
tributed a set of papers demonstrating problem solution (6), the formation of 
Conditioned responses (7), and visual-discrimination learning (S) in the 
American opossum. James' research, however, often has been limited by the 
relative wildness of his subjects, which wildness interfered with experimenter's 
Observation of the learning process or limited the experimenter to one-trial- 
Per-day procedures. Due to some fortunate circumstances, we obtained access 
to a group of opossums that had been handled systematically for use at the 

incoln Park Children's Zoo. The animals were exceptionally tame, could be 
cien aa 
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handled freely, and displayed none of the characteristic fear reactions of the 
wild opossum: i.e., freezing, gaping jaws, or snapping, when confronted by 


humans. 
1. Method 


a. Subjects. Two male opossums, 8 months and 2 years of age respectively 
were studied. 

b. Apparatus. Training was accomplished in a symmetrical Y maze with 
three-foot arms. Each alley was one foot in width and the walls were one 
foot high. Small metal dishes were fastened to the far wall of each arm and 
the reward mixture was placed in these receptacles. Swinging wooden doors, 
suspended from the tops of the alleyways, blocked the entrance to each arm. 
Small frames glued to the face of each door permitted an 8” 8” white card 
to be inserted or withdrawn at the discretion of the experimenter, prior to 
each trial. Similarly, a dowel could be slipped across the arm behind each door, 
so that on any trial only one of the doors would open when pressure was 
applied. 

c. Procedure. The subjects were trained to approach and enter the alley 
with the card on the door, the position of the card varying randomly from 
trial to trial. A correction procedure was used throughout training. Ten 
massed trials were given every day, with a teaspoon of horsemeat and Purina 
rat-chow mixture serving as reinforcement for each trial. The subjects were 
given the remainder of their daily ration 30 minutes after the last daily session 
and consequently were tested after approximately 22 hours of food deprivation. 

‚ Several rather unusual problems arose during the course of training. Occa- 
sionally, both opossums would balk at the light pressure of the swinging door 
on the back of the neck and, at those times, would partially enter the arm 
several times before finally reaching the food dish. In addition, the older opos- 
sum tended to fall asleep in the stem of the maze, while the younger animal 
developed the habit of licking the walls of the apparatus and rubbing his head 
against the newly wetted wood. It was sometimes necessary to prod the subjects 
gently with a length of dowel to insure attention to the task at hand. 


2. Results 


The progress of training is reported in Figure 1. It may be seen that both 
opossums achieved a criterion of 10 successive correct responses in 120 to 130 
trials. Following acquisition of the first habit, we attempted immediately to 
train each of the subjects with reversed cues: i.e., to approach the door without 
the white card. After 120 trials of reversal training, both animals were still 


* 
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Performing at a chance level. It might also be noted that the animals were 
very persevering, both during original training and reversal training, fre- 
quently returning six times or more to the locked door on a single trial before 
trying the alternative path. 


jo 


со 


o 


A 


Number of correct responses 


Days 


FIGURE 1 
LEARNING CURVES FOR Two OPOSSUMS TRAINED IN A Y MAZE 


C. EXPERIMENT 2 


The modern edentates fall into three primary groups: the sloths, anteaters, 
and armadillos, All of these animals represent highly divergent specializations 
to habitats in the American hemisphere. However, in common with the early 
“dentates, they have a relatively small and primitively constructed brain (3, 
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p. 263). In March, 1962, the authors obtained a female two-toed sloth (Cho- 
loepus hoffmani) weighing approximately 10 pounds. This animal was wet 
tained in the laboratory for a period of three months. The sloth was house 
in a converted metal storage cabinet 36 inches in width, 34 inches high, and 
24 inches deep. A hinged door of onc-half inch hardware cloth covered the 
front of the cage, except for a two-inch gap above the floor. The test apparatus 
to be described subsequently was presented to the sloth through this gap. This 
opening was covered with a plywood door when not in use. Two wooden 
dowels, one inch in diameter, were suspended across the width of the cage 18 
and 31 inches above the cage floor. The floor was covered with wood shavings. 

In rough order of preference, lettuce, banana, apple, orange, and carrot 
comprised the diet of the animal. 


1. Method 


a. Apparatus, The training board was 20” X 28" and was constructed of 
one-fourth inch plywood painted flat gray. The 5 1/4" X 7 1/2" food wells 
were made of unpainted slats, 1" X 3/4”, nailed to the plywood board. The 
two food wells were separated by a distance of eight and one-half inches. The 
plaques covering these wells were the same size as the outer dimensions of the 
wells and could be freely displaced. 

b. Procedure. The animal was tested daily at 3 p.m. and was fed once 4 
day immediately after cessation of the testing period. The food tray with the 
discriminanda was presented to the animal by sliding it under the door into 
its cage. The board was always placed so that the food wells were completely 
inside the cage. Twenty-five trials рег day were given under all conditions 
and a piece of lettuce approximately two-inches square served as reward for 
à correct response. 

During the first phase of training, the subject was encouraged to perform 
the appropriate motor response. During this period, similar light gray plaques 
covered both food wells, and the location of the lettuce reward was pane 
randomly from trial to trial. The motor response, which remained fairly 510- 
ilar for the duration o£ testing, was seen on the first day. 'The animal used 
its nose to push away the plaque. "The movement was as if the animal were 
trying to get its nose under the plaque and in doing so pushed it away. Occa- 
sionally, the foreclaws were also used to help displace the plaque, but the at 
of the foreclaws often interfered with the nosing response. Initially, the ‚жч 
performed this response while hanging from her hindlegs and one of her fore = 
As training proceeded, first the foreleg and then each of the hindlegs „ла 
leased from the dowel. Thus, the subject eventually was trained while sit 
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facing the experimenter, although there were some regressions to the earlier 
modes of response. 

On the third day of training, during Phase 1, it was noticed that the animal 
seemed to be making an olfactory discrimination. It would approach one of the 
food wells and sniff before making the response or before moving to the other 
food well. On the following day, which was the last day of Phase-1 training, 
а record was taken of this olfactory discrimination and on every trial the ani- 
mal was observed to select the well that contained the lettuce. 

Training of the visual discrimination began on the following day (Day 5). 
The discriminanda were white and black plaques. The white plaque was posi- 
Чуе during the initial-training series. Two random orders of position were 
devised and used on alternate days. In one order, the positive stimulus ap- 
Peared to the animal's right side 12 times and in the other it appeared on that 
side 13 times, so that in two days of testing one-half of the correct responses 
Were to the right and one-half to the left. 

To prevent the sloth from making an olfactory discrimination, there was 
food in both wells at all times. When the sloth began to displace an incorrect 
Plaque, the tray was removed from the cage before it could get the food. 

At the beginning of testing, it seemed that the sloth was not attending prop- 
erly to the plaques because the stimuli were so close to the animal, once they 
Were introduced into the cage. Therefore, beginning with the fifth day of dis- 
crimination training, the animal was given a 10-second orientation period 
Prior to the introduction of the tray into its cage. During that time the tray 
Was held just outside of the cage, but within the visual field of the animal. 

hen the tray was introduced and the procedure continued as above. During 
the first nine days of brightness-discrimination training, latency measures were 
recorded with a stopwatch. These latencies were measured from the time the 
tray was introduced into the cage until the animal began to displace one of 
the Plaques. Training was continued until the animal reached a criterion of 
at least 20 correct responses out of 25 responses on three consecutive days. 

On the day following achievement of criterion in the preceding task, a 
Teversa] training procedure was instituted. This procedure was identical with 
that Previously given, except that the white was now negative. Unfortunately, 
Б © animal died (apparently of food poisoning) after three days of reversal 
training, 


2. Results 


the sloth achieved criterion on Day 14 of the 


As may be seen in Figure 2, | Da t 
ssible that with introduction 


ri L a . B CAS: H H 
Ehtness-discrimination training series. It is po 
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DISCRIMINATION REVERSAL 


CORRECT RESPONSES 


NO. 


о 2 4 6 8 | г 4 2 4 
DAYS 
FIGURE 2 


N 
LEARNING CURVE FOR А 'Two-Tozp SLOTH TRAINED ON A BrAck-WHiTE DISCRIMINATIO 
IN A MODIFIED WISCONSIN GENERAL TEST APPARATUS 


of the pretrial orientation procedure from the beginning of training, criterion 
would have been achieved somewhat earlier. The death of the animal prevents 
any estimate of reversal-learning ability. However 
for experimenter-produced cues to which th 
ing instead of to plaque brightness; i.e. 
cues provided by the experimenter, thes 
during reversal learning. 


, it does serve as a control 
e animal might have been respond- 
, if the subject had been responding to 
e cues would have been just as efficient 


It is worth noting that this animal was ch 
to maintain angry behavior, either following 
or frustration in the test apparatus, ‘The form 
attempts to claw and bite the experimenter ; the latter resulted in retirement 
to a sleeping position. These observations are in agreement with Enders’ re- 


port (4) concerning the rapid dissipation of “anger” ina sloth kent азар 
for a number of months. 


aracterized by a striking me 
rough handling in the home e 
er was followed by brief oriente 


A 
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D. EXPERIMENT 3 


In view of the relatively primitive position of the lemur among living pri- 
mates (9), the existence of a functional color-vision system in such animals 
would be of considerable interest. However, the only available report has been 
that of Bierens de Haan and Firma (1), and the results of their study were 
equivocal. With colored papers as stimuli, two Lemur mongoz were tested in 
а set of color-discrimination tasks. One of the subjects apparently was color 
blind. However, the second subject demonstrated some ability to discriminate 
blue from red. The present note concerns an attempt to train a different spe- 
cies of lemur to perform a similar discrimination, but with the superior stim- 
ulus control afforded by a projection-filter system. The procedure which we 
adopted parallels that used by Clayton (2) to study color vision in the do- 
mestic cat and is designed to force attention toward the color cue, while pre- 
venting the development of a simple position habit. To obtain a rough stan- 
dard in terms of which to measure the lemur's performance, we also trained 
а Spider monkey, using an identical procedure. 


1. Method 


а. Subjects. A 3-year-old male brown lemur (Lemur fulvus), and a 4- 
year-old male spider monkey (Ateles belzebul) served as subjects in the color- 
discrimination tests. The subjects were part of the regular primate colony of 
the Lincoln Park Zoo and were tested in their home cages. Both animals were 
200-raised and were quite tame, although they had no previous experience with 
а psychological-test situation. 

b. Apparatus. The testing table consisted of a 24-inch square piece of ply- 
Wood with cutouts for two food wells. Two 100-watt Minolta Mini 35-mm 
slide Projectors were mounted upon a frame at the rear at appropriate angles 
for Projecting light upon the food-well covers. The food wells were $1/2^w 

1/2" and, separated by a gap of three inches, were symmetrically placed at 
the front edge of the table. They were covered by two white pieces of ply- 
Wood, 3 1/2" X 5" during the color-discrimination tests. The projectors were 
Mounted upon a length of 2 X 4, 17 inches above the surface of the table. A 
canopy, consisting of heavy cloth, was suspended over the apparatus and served 
to keep external light even and dim. Eastman Kodak Wratten color- and 
Peutral-density filters were used to vary the color and intensity of illumination 
falling upon the food-well covers. The filters were encased in glass slides, and 
the slides were taped for insertion into the projector. Wratten filter number 

Was used to pass blue light, while 25A was employed as the red-pass 
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filter. In addition, neutral-density filters transmitting 80, 30, and 10 per cent 
of the emitted light were used to vary brightness over a wide range. | 

c. Procedure. Each daily test session consisted of 50 trials and both pen 
were deprived of food for the 23 hours preceding their test sessions. A m 
consisted of rolling the apparatus toward a subject's cage, letting him choose 
one of the food wells, and then withdrawing the apparatus. The subjects were 
free to touch the covers of both food wells before making the final decision, 
and an incorrect trial was recorded only when the cover of the incorrect tray 
was displaced. A noncorrection procedure was used and pieces of apple were 
employed for reinforcement. To eliminate odor cues, both food wells were 
baited on every trial. This was crucial in the case of the lemur, as he could 
rely on olfactory stimuli to make discriminations. 


During color-discrimination training, blue was always positive and red was 
always negative, as in the successful training series of Bierens de Haan and 
Firma. Brightness was varied randomly on all trials. The color testing was 
carried out in two phases. In Phase 1, the positive position (right or left food 
well) was reversed every 10 trials; i.e. for 10 successive trials а food well 
would be blue (positive), and during the next 10 trials it would be red (nega- 
tive). With 50 trials daily, the animals received five position reversals in every 
test session of Phase 1. As has been noted, this was done to prevent the subject 
from falling into a simple position habit which has interfered with training 
in other studies. After a subject had achieved 94 out of 100 correct choices 
within successive test sessions (using the Phase-1 Procedure), Phase-2 1 we 
ing was instituted, During this time, the position of the positive food wel 
varied randomly from trial to trial. Each well was positive for 25 trials of à 
daily session, and brightness continued to vary in random fashion. 


Two additional tests were employed with the lemur at the conclusion of 
Phases 1 and 2 of color-discrimination training. The first test was designed = 
obtain information on the Possibility that either red or blue was perceive 
simply as a shade of gray and that the ultimate performance in Phase 2 end 
ply represented a discrimination between a color and some shade of gray. T d 
objective was accomplished by pairing intermediate brightness values of pem 
and blue against very dark gray (a neutral-density filter transmitting 0.10 т) 
cent of the light impinging upon it) and white (a clear slide with no filter з 
On the first day, red was negative and dark gray and white were each bas 
for 25 trials. On the next two days, dark gray and white were negative " 
25 trials each per day, and blue was positive. Position of the positive cue W? 


un 
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random during this procedure. Finally, the lemur was trained to a criterion of 
49 out of 50 correct choices on a horizontal ws. vertical stripe form-discrimina- 
tion task. In this case, position of the horizontally striped food-well cover (the 
Positive cue) was again varied randomly from trial to trial. 


2. Results and Discussion 


Reference to Figure 3 discloses that both the lemur and the spider monkey 
learned the color discrimination. The lemur took a considerably longer time 
(750 trials) to achieve criterion for Phase-1 Training than did the spider 
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FIGURE 3 
PERFORMANCE ОЕ A Brown LEMUR AND A SPIDER MONKEY ох Согок- Ахр-Еокм 
DISCRIMINATION TASKS 


Monkey (450 trials). However, with the present information, it cannot be 
‘termined whether this is simply a function of some individual-difference 
Variable, or whether it represents a species difference in learning or color- 
discrimination ability. In addition, the performance of the lemur was much 
More variable during training than was that of the spider monkey. This greater 
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variability may correlate with the relative dispositions of lemurs and pre 
monkeys, lemurs being extremely active and apparently easily distracted, w Е 
spider monkeys generally are slower moving and of more placid temperament. 

During the additional color-vision tests with the lemur (Days 22 to 24), 
there was considerable disruption of performance. However, the level of ac: 
curacy was still well above chance, both for the red-negative, black-and-white- 
positive test (x? = 13.5, p < .01) and for the blue-positive, black-and-white- 
negative tests on Days 23 and 24 (y? = 14.4, р < .01). This result suggests 
that the lemur “sees” both colors other than as a shade of gray. However, it 
is faintly possible that the lemur learned within one or two test sessions to 
respond to the absolute values of a set of gray and white stimuli. 


In the final tests the lemur learned the horizontal vertical an 

to criterion in three sessions. The better-than-chance performance on ру. 
E. xe fe М ms @ А а ] а 

of form-discrimination training (y? = 13.5, p < .01) suggests either a highly 


. » E t 
developed learning set or a spontaneous preference for horizontal as agains 
vertical lines. 


E. SUMMARY 


Discrimination learning has been observed in the American opossum, tWo- 
toed sloth, and brown lemur. Relatively conventional training procedures 
were employed throughout, although particular care was necessary to elimi- 
nate the odor cues upon which these primitive mammals are prone to rely. It 
was sometimes necessary to shape the appropriate muscular responses prior t9 
discrimination training or to modify procedure slightly to accommodate the 
distinctive behavioral features of a particular species. However, the overall 
results were encouraging and it is to be hoped that more extensive application 
of these training procedures will reveal detailed information concerning the 
perceptual systems of these little-studied groups. 
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SEX DIFFERENCES IN ADOLESCENTS’ PERCEPTIONS 
OF PARENTAL RESOURCE CONTROL* 


Department of Educational Psychology, University of Wisconsin 


ROBERT E. GRINDER AND JUDITH С. SPECTOR 


A. INTRODUCTION 


Children’s perceptions of their parents’ power to direct and to control be- 
havior have been described extensively. On the whole, the research literature 
(4, 7, 8, 9, 15) suggests that children of both sexes tend to see their mothers 
as in control of nurturance and see their fathers as "boss" or in control of 
granting autonomy. Further, there is empirical evidence that children’s per- 
ception of the degree of their fathers’ absolute power varies during middle 
childhood (4, 8) and that, during adolescence, the tendency to view the 
mother and the father as equal in power increases for both sexes (8). 

Although in general children may look to their mothers for nurturance and 
to their fathers for authority (whereas adolescents may tend to equate their 
Parents on these dimensions), adolescence, nonetheless, is a developmental 
Stage during which sex-role differentiation and identity with adult standards 
and responsibilities are major cultural expectations. One would expect, there- 
fore, adolescent girls to interact more frequently with their mothers and to be 
Strongly oriented toward the feminine characteristics of their roles; also, 
analogously, one would expect adolescent boys to be oriented toward the mas- 
culine characteristics of their fathers. Bronfenbrenner (2) has observed that 
adolescent girls report their mothers and that adolescent boys report their fa- 
thers to be the principal decision maker in the family. However, the classifica- 
tions of family-authority structure were based on the adolescents’ responses 
to a single question: “Who in your family really has had the final say about 
things concerning the children (discipline, staying out late, getting special 
Privileges, etc.) ?” As Bronfenbrenner (2) has noted, considerable subjec- 
tivity may be reflected in the adolescents’ responses. Moreover, the explora- 
tory nature of the data were such that statistical tests of significance were 
not applied, 

Clarification of the issue as to whether adolescent g f i 
Mothers and adolescent boys tend to view their fathers as exerting more 1n- 
aa 


irls tend to view their 
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fluence upon them has important implications for analyses of parent-child 
relationships, for (presumably) the Perceptions affect motivation to identify 
with parental behavior patterns, attitudes, and values, The present study was 
designed, therefore, to provide an empirical and reliable analysis of маган 
by sex in adolescents’ Perception of parental authority and status. 


Two aspects of psychoanalytic theory furnish the rationale for most con- 
temporary theories of children’s and adolescents’ motivation to identify with 
parental figures. Anna Freud’s formulation of "identification with the ag- 
gressor" (6) suggests that children, being afraid to retaliate against parental 
punishments for fear of further Punitive action, attempt to satisfy the parents 
by incorporating parental characteristics, A second viewpoint, referred to by 


on depends upon aggression, threats, 
and hostility; the latter hypothesis states that it depends upon а positive, 
affectionate parent-child relationship, 


In spite of the contradictory nature of these Viewpoints, recent research 
(3, 12, 14) indicates that the motivational qualities of both the rewarding- 
nurturance and the threatening-punitive aspects of child-rearing may function 
together to create an efficient learning situation in which children may identify 
effectively with their parents, A 
to identify with them when they make rewards contingent upon approved be- 
havior and, at the same time, hold Punishment up as a threat for disapproved 
behavior. For example, Mussen and Distler (12, p, 354) report that young 
boys who had made "substantial father-identifications . . . perceived their 


fathers as both more nurturant and more punitive.” In a recent restatement of 


he resources that parents control that might romote “status envy” are 

ght p i 
much narrower in scope for children than £or adolescents, Sex-role differ 
entiation is much less crucial. Children's aspirations and social needs аге 


— A a: 
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relatively more simple. In general, they are either rewarded with or deprived 
of novel objects (toys), foods (candy), praise, and affection. By contrast, 
adolescents’ interests are more similar to those of adults; thus the range of 
resources that affect adolescents is far more extensive. On the one hand, 
Parents may restrict an adolescent's use of the telephone, family car, and 
home; on the other, his finances, choice of friends, interests, activities, and 
freedom to keep his own hours. Children are punished relatively more than 
adolescents by deprivation of privileges and by arousal of physical pain; ado- 
lescents, however, experience more nonmaterial punishment: e.g., ostracism, 
rejection of ambitions and aspirations, ridicule of attitudes and values, shame, 
ete. 

As a consequence of these considerations, in the present study adolescent 
boys and girls are compared in terms of the degree to which they attribute con- 
trol over certain resources either to their mother or to their father. The 
Tesources pertain to parental authority to grant autonomy to engage in activi- 
ties, parental capacity to arouse a sense of well-being or despair through non- 
Material rewards and punishments, or parental control of desirable material 
Incentives, According to the status-envy hypothesis, it is assumed that the 
Parent who is perceived as having greater control of desirable resources and, 
by inference, as having higher status will be the parent with whom the ado- 
lescent is most likely to identify. 


B. METHOD 
1. Subjects 
Subjects were randomly drawn in groups of 19 girls and 19 boys from 
the ninth-, tenth-, and twelfth-grade of a community high school. None of 
the 114 Ss were from broken homes or lived with stepparents, The high 
School served a rural area comprised of approximately 3,500 middle-class 
families, 


2. Measure and Procedure 


In order to assess adolescents’ perceptions of parental resource control, Ss 
Were asked to name which of their parents held control over 28 resources 
Eenerally desirable to teen-agers. Ss responded to each of the 28 items by 
choosing among four alternatives placed on an axis with “mother” choices : 
Опе pole and "father" choices at the other. On a priori grounds, the first мӯ 
ternative was labeled “most likely mother” and weighted one point; a MES 
па alternative, “possibly mother," two points; the third, "possibly father, 
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three points; and the fourth, “most likely father,” four points. Five of the 
situations are listed below: 
1. Which parent would have more control over giving you permission 
to go out at night—for example to a party or to the movies? 
2. Which parent would have more control over your choice of a 
career? 
3. Which parent would you go to for consolation if you were un- 
happy? 
4. Which parent would control the amount of privacy you could have 
—regarding your relations with friends, telephone conversations, etc.? 


5. Which parent would be more influential in planning the use of 
the family’s leisure time? 


The situations involving resources and the multiple-choice alternatives for 
each were listed serially in a booklet and were administered to males and 
females together in groups of about 20. Ss were asked to mark only the alter- 
native that they thought to be appropriate. Further, Ss were instructed not 
to put their names on the booklets and were assured that no one at the schoul 
would see their responses. The following general instructions were printed 
on the cover of each booklet: 


Although there is generally a great difference in age between parents 
and high school students, they have many interests in common. Material 
things such as cars and money, and non-material items such as affection 
and independence are of concern to both groups. Generally parents have 
more control over these things though, and in order to obtain them 
younger people must get permission or approval from their parents. 

This questionnaire deals with some of these things that high school 
students would like to have but which parents control. In answering these 
questions we would like you to tell us which of your parents would have 
more control over each item or situation if the problem arose in your 
family. 

If you feel that some of the questions don't really apply to your family, 
please make a choice anyway by imagining what would happen if the situ- 
ation did come up in your family. 

If you feel that neither of your parents controls a particular item for 


you anymore, please make a choice based on your best recollection of who 
did control it when you were younger. 


3. Scoring the Parental Resource-Control Inventory 


On the basis of two pilot tests, items were modified for sake of clarity» 
brevity, and discrimination. In the absence of external criteria for evaluating 
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the comparability of the score weights across situations, the responses of the 
experimental Ss were empirically scaled by the method of reciprocal averages 
(11, 13). The method maximizes the reliability of each item, the internal 
consistency of the overall instrument, and the correlation between items and 
the total score. These properties are acquired by an iterative procedure that 
decreases the weight of alternatives that bear little empirical relation to Ss’ 
total scores and increases the weights of those alternatives that discriminate 
well between the scores of mother- and father-oriented Ss. 

An empirical content analysis of the inventory conducted in accordance with 
the procedure noted yielded a reliability coefficient of .88 for internal con- 
sistency. 

C. REsuLTS 


The means and standard deviations of subjects’ total weighted scores by 
sex and grade are shown in Table 1. The empirical weights assigned by the 


TABLE 1 
MEAN SCORES AND STANDARD DEVIATIONS OF SUBJECT BY GRADE AND SEX 
Grade 
9 10 12 
Sex M SD M SD M SD 
Male 83.16 8.94 80.63 9.93 82.32 11.08 
emale 78.32 6.05 $1.95 8.39 73.58 10.06 


method of reciprocal averages show that the optimum range of the inventory 
Was from 57 to 105 points. The adolescents who scored at the low end of the 
Scale are those who view their mothers as in control of resources} conversely, 
those at the high end of the scale see their fathers as in control. The empirically 
determined midpoint is 81, and the means presented in Table 1 suggest that 
Adolescent girls and boys tended to perceive the relative power of their par- 
ents as nearly equal. 

In spite of the similarity between girls' and boys' mean scores, the analyses 
9f variance summarized in Table 2 reveal that during adolescence girls are 


TABLE 2 
ANALYsIS OF VARIANCE OF SCORES BY GRADE AND SEX 
Source а} Ms F 
e 5.61* 
1 476.22 . 

аде (в) 2 121.96 144 
Bree Б 2 244.05 2.87 

r 

108 84.91 
Total 


* B< 95. 
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more likely to view their mothers as holding more parental control and boys, 
their fathers (№ < .05). Differences between the sexes are not apparent 
through the ninth, tenth, and twelfth £rades, and the interaction. between 
sex and grade is nonsignificant. 


D. Discussion 


In terms of adolescents’ perceptions of variation in their parents! control 
of desirable resources, the empirical data of the present study indicate that 
girls attribute relatively more power and status to their mothers; whereas 
boys attribute relatively more power and status to their fathers. The statistical 
analysis confirms Bronfenbrenner’s finding (2) that adolescents view their 
same-sex parent as the principal decision maker in the family. 

It is noteworthy that the Present data refer only to the adolescents’ рег- 
ception of the relative distribution of resource control or power between their 
parents. Doubtless, a parent’s effectiveness as a socializing agent also depends 
upon the kind of absolute family power the parent js perceived to hold. Re- 
searchers have noted that either too much affection or too little, too strict ОГ 
too lax a discipline, may have deleterious effects upon socialization (2); but 
within the extreme positions, considerable latitude may exist. Conceivably, 
parental statuses within a given family may be structured rather loosely and 
neither parent may be viewed as being very influential. On the other hand, 
in another family, both parents may make attainment of desirable resources 
rigidly contingent upon conformity, From the standpoint of general socializa- 
tion theory, the latter parents should be more facilitative than the former in 
motivating identification, even though the differential in relative power pe 
tween the two parents of each set may be similar. Successful adult-role identi- 
fication during adolescence is surely fostered by the same-sex parent being 
perceived as holding relatively more status in the family, but the logic of the 
foregoing discussion suggests that other factors (including optimal exercise of 
absolute parental power) are also crucially important antecedents of effective 
and efficient socialization, 

The absence of meaningful grade or age differences in adolescents’ per- 
ceptions of parental authority is partly a function of the measuring instru- 
ment used in the study. Subjects who felt particular situations involving their 
parents and resources were inapplicable to them (perhaps because the situations 
had not yet come up in their families) were asked to imagine what would 
happen if they should occur. In the instance of situations that were no longer 
applicable, subjects were asked to recall what happened on earlier occasions. 
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Nevertheless, in spite of these limitations of the instrument, the appearance 
of age differences was unlikely—at least within the four-year age range of 
the subjects of this study. Throughout this period, adolescents would be ex- 
pected to maintain a consistently strong interest in models of the same sex. 
By the ninth grade, femininity has become an attraction to girls and mascu- 
linity (particularly in athletic competition) has become conspicuously impor- 
tant to boys; moreover, in early adolescence, boys and girls tend rigidly to 
sex type their activities and interests. Later in adolescence, girls are likely to 
focus a measure of their feminine interests upon their potential roles as home- 
maker and mother, whereas boys are expected to shift to their potential roles 
as breadwinner and father. 

The postulates of the status-envy hypothesis suggest that adolescent girls 
and boys should be strongly motivated to identify with models whom they see 
as powerful sources of rewards and punishments. Under circumstances in 
which adolescents see their same-sex rather than opposite-sex parents as occupy- 
ing relatively high status roles, it follows that the adolescents should be more 
likely to assimilate these parents’ interests, attitudes, and behavior patterns. 
The tendency for adolescents to view their same-sex parents as more power- 
ful doubtless is a critical factor in adolescents’ acquisition of appropriate sex- 
role identity. Certainly, it would be highly disruptive to the socialization pro- 
cess, especially from the standpoint of the acute dangers during this period of 
role diffusion (5) and of cross-sex identity conflicts (3, 10), if adolescents of 
both sexes indiscriminately chose either parent as their salient model. 


E. SUMMARY 


adolescents’ perceptions of par- 


In this investigation, an analysis is made of 
arental control of 
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Certain desirable resources. Motivation for appropriate sex-role identification 


and for attainment of adult standards and responsibilities is presumed to be 
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PERSEVERATION LEARNING-SET FORMATIONS BY 
MONKEYS WITH PREVIOUS DISCRIMINATION 
TRAINING*? 


Department of Psychology, University of Texas 


А. A. McDowett, Н. A. Gaylord, Ахр W. Lynn Brown 


A. PROBLEM 


It has previously been reported (1) that rhesus monkeys with no prior 
history of formal discrimination training show significantly faster acquisition 
of two-trial response-perseveration learning set to nonrewarded cues than of 
two-trial response-perseveration learning set to rewarded cues. 

The purpose of the present study was to determine if rhesus monkeys with 
some history of formal discrimination training show similar differences in rates 
of acquisition of the same two learning-set paradigms or are biased in the 
Opposite direction by their former discrimination experiences. 


B. MATERIALS AND METHODS 
1. Subjects 


Twelve rhesus monkeys, six male and six female, served as Ss. These Ss 
Tanged in age from approximately 2 to 6 years at the time of the current test- 
ing. Their formal training histories were nearly identical and included 
adaptation training to the Wisconsin General Test Apparatus (WGTA), 
Partial-reinforcement training on a single-object cue in a constant position 
and training and reversal-learning on black-vs.-white or on black-es.-grey 
discrimination learning. 

2. Apparatus 

The Ss were tested in a modified version of the WGTA with the animal- 
Carrying cage serving as the holding cage during testing. A stimulus tray with 
two food wells, placed 12 inches apart, center to center, was used. The stimuli 
for testing were 336 test objects differing in multiple dimensions: i.e., in size, 
Shape, and color. The pairings and order of presentation were rerandomized 


Every seven days. 
lee. Ни 
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3. Procedure 


Each S was presented with 24 object-quality discrimination problems each 
day for 20 days. Two trials were given on each problem. Three male and 
three female Ss (subsequently designated as Group 1) were tested on two- 
trial response-perseveration learning set to rewarded cues. The other three 
male and three female Ss (subsequently designated as Group 2) were tested 
on two-trial response-perseveration learning set to nonrewarded cues. 

On the initial trial of each problem, each § of Group 1 found food under 
whichever of the two stimulus objects he displaced from over a food well. 
On the second trial of each problem, each 5 of Group 1 was consistently food 
rewarded only if he displaced the object displaced during the initial trial. The 
reinforced objects on the second trials of successive problems were, of course, 
aperiodically but evenly varied between right and left positions for all Ss. 

On the initial trial of each problem, each § of Group 2 found ло food 
under whichever of the two stimulus objects he displaced from over a food 
well. On the second trial of each problem, each S of Group 2 found food 
only if he displaced the object displaced on the initial trial. 


C. RrsurTs 


Figure 1 shows the per cent of errors for the Ss of the two groups during 


successive five-day periods of testing. Analysis of the error data upon which 
Figure 1 is based, using an analysis-of-variance Procedure, yields a practice 
effect beyond the .001 significance level and also а groups-by-practice inter- 
action beyond the .001 significance level. None of the F ratios involving 
gender approach the .05 significance level, Acquisition of response-persevera- 
tion learning set to nonrewarded cues is significantly more rapid than acquist- 
tion of response-perseveration learning set to rewarded cues. 


D. Discussion 

The results of the present study show а 
tween rates of acquisition of two-trial res 
rewarded cues and two-trial response 
warded cues, with acquisition o£ the latter again being the faster. The previous 


history of discrimination training for the Ss of the present study failed to 
bias them in the opposite direction, 


Although this difference in acquisition goes 1 
pirical fact of the difference is established bey 
challenge to all existing reinforcement theories 


А А "S s 
gain an unequivocal difference b 
Ponse-perseveration learning set t 
= : g- 
"Perseveration learning set to nonr 


"Cu , n- 
acking in explanation, the en 

" Н sa 
Ond question and constitutes 
of discrimination learning. 
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E. SUMMARY 


ron groups of three male and three female rhesus monkeys, with a prior 
history of discrimination and reversal training, served as Ss. One group of Ss 
Was tested for 20 days on two-trial response-perseveration learning set to 
rewarded cues and the other on two-trial response-perseveration learning set 
c. Nonrewarded cues. Analysis of the results shows significantly faster acquisi- 
tion of perseveration-learning sets to nonrewarded cues than to rewarded ones. 
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CHANGES IN INTELLECT WITH AGE: Hl. THE 
RELATIONSHIP OF HETEROGENEOUS BRAIN 
DAMAGE TO ACHIEVEMENT IN OLDER PEOPLE* 


University of Rochester and Veterans Administration Center, Bath, New York 


Russe. Е. GREEN AND BERNARD BERKOWITZ 


A. INTRODUCTION 


This paper is based on data that were gathered for a larger project. 
Through the use of psychological tests, these data are relevant in relation to 
the general problems associated with the identification and diagnosis of brain 
damage. The report is timely in that it bears directly on Haynes and Sells’ 
recent criticism ($) concerning efforts in this area. 

Brain damage has been reported to produce diverse effects on behavior in 
general and on various kinds of performance in particular (8, 10, 11, 16). 
Brain-damage consequences may be more or less transitory or they may be 
more or less pervasive depending on the location and the extent of the damage. 
They have been reported to differ with the area of the cortex injured (6, 12, 
14) or with psychological function (2, 18, 19). Results of previous research 
uniformly point to a lowering of intellectual efficiency with brain damage. | 

There is no compelling reason for expecting the many kinds of brain in- 
juries that occur to have similar effects on the structure of the intellect. If, 
however, there is either a “typical brain-damage pattern” or a set of such 
Patterns (depending on the damage), then certain kinds of differences be- 
tween the test performances of brain-damaged persons and non brain-damaged 
Persons should occur, These resultants should appear whether or not the 
brain injuries in a group are heterogeneous. . 

One method of evaluating these effects would be the comparison of brain- 
damaged persons and non brain-damaged persons with respect to the inter- 
Correlations and factor matrices on cognitive tasks (3). The use of a hetero- 
geneous brain-damaged sample in studies of this type has been criticized by 
Haynes and Sells (8). We will attempt to show that their criticism is prob- 


ably not applicable to this study. 
The purpose of the present study 
Se 
* Received in the Editorial Office on June 9, 1964, and given 
iscordance with our policy regarding manuscripts on the subject o 
965, by The Journal Press. 


was twofold: (а) To obtain subtest pro- 
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files and intercorrelation and factor matrices for a brain-damaged and bee 
brain-damaged group of subjects. (5) To compare the profiles and кшн 
of the two groups and, by means of psychological tests (with yan ре e 
to the Wechsler-type test), to relate these comparisons to the general pri | 
of the diagnosis of brain damage. | | V 
Increasing age also affects intellectual achievement ü ). Brain age: E 
increasing age sometimes produce similar changes (14). 7 herefore, in studying 
the cffect of brain damage, it is necessary to control for the age variable. 


B. Sunjscrs 
The subjects were 844 Veteran Administration male beneficiaries. They 
were given all 11 subtests of Form I of the Wechsler-Bellevue Intelligence 


it а Ч 5 inical 
Scale. In addition to the W-B scores, information was available on clinica 
medical diagnoses and on several demographic variables, 


Of the 84+ subjects, 164 carried a diagnosis of brain damage (BD). The 
presence or absence of brain damage, and the type of brain damage, had E 
established by the medical staff Previous to the experiment and independently 
of the W-B tests. The brain-damaged group was heterogeneous in that it in- 
cluded a wide variety of diagnoses: 154 carried a di 
damage (including hemiplegias, multiple sclerosis, 
syphilis, post lobotomies, posttraumatic br 
Wernicke’s syndrome and similar diagnose: 
brain damage, such as traumatic br 


agnosis of chronic brain 
cerebral nervous-system 
ain injuries, Korsakoff syndrome, 
5); 10 were suffering from acute 
ain injury, space-occupying lesions, and 
encephalopathy. Of the remaining 680 subjects that were considered non 
brain-damaged (NBD), 278 had an organic somatic disease, 341 had a каш 
psychiatric disorder, and 61 had no established pathological disorder. The 
distribution of the categories is given in Table k 

The demographic characteristics of the: 


from those of the general Population. About one-half of them had never mar- 
ried. A significantly larger number than expected had been reared in a rural 
setting. Although cultural background is known to influence Wechsler-Belle- 
vue achievement, it should not affect the NBD more than the BD and vice 
versa. Copple (5) and others have shown that functional emotional disorders 
do not significantly affect Wechsler-Bellevue achievement, Cohen (3) has 
claimed that there is a difference in the factor structure of the Wechsler- 
Bellevue test results of neurotics, psychotics, and brain-damaged groups. If 
this claim is valid, then including the neurotics and psychotics in our NBD 
group should serve to bias our results in the direction of forcing differences 


š " :onificantl 
зе subjects deviated significantly 
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TABLE 1 
DiacNosric CATEGORIES AND 1Q^ 
Diagnostic Full-scale Verbal Performance 
category N IQ IQ 10 
Non brain-damaged 
No diagnosis 61 99.67 100.08 100.25 
Organic disease 278 102.32 102.08 102.53 
Neurosis 1S+ 104.35 104.58 103.91 
Active psychosis 41 99.98 100.59 100.95 
Psychosis in remission 55 102.83 103.49 101.76 
Personality disorder 61 103.61 103.64 104.60 
"Total 680 102.44 102.47 102.52 
Brain-damaged 
Acute brain damage 10 99.22 100.22 98.67 
Chronic brain damage 154 92.15 93.40 96.38 
Total 16+ 92.63 93.92 9443 
All subjects sH 100.6$ 100.99 101.69 


а The standard deviations range between 14+ and 17. 


between the BD and NBD groups to occur in both the subtest intercorrela- 
tions and the factorial structures. 


C. METHOD 


For the BD and the NBD groups separately, the raw scores from the 11 
subtests of the Wechsler-Bellevue Intelligence Scale and chronological age (as 
Variable No. 12) were intercorrelated (Pearson rs). Thurstone’s complete 
centroid method of factor extraction (20) was used to extract five factors 
from the NBD correlation matrix and six factors from the BD correlation 
matrix, Extraction was carried out to an arbitrary criterion requirement that 
the highest cross product of loadings be less than 04. The highest correlation 
as a communality estimate. Communalities 


coefficient in a column was used | nalitie 
Пу using Kaiser s 


were not reiterated. Rotation was carried out orthogona 
Verimax criterion (9). 
D. RESULTS 

Table 2 compares the mean achievement of the brain-damaged and е 
non brain-damaged groups. In all instances, the means of the BD group are 
Significantly lower than those of the NBD group (p < 01). The means of 
the 11 subtests of the BD group range from .42 to .67 standard-deviation 
units below the corresponding 1l means of the NBD group. However, 25 one 
might expect (from the fact that the standard deviations of the subtests 
differ), the absolute magnitudes of the mean differences vary from subtest to 
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TABLE 2 
MEANS, STANDARD DEVIATIONS, AND RELATIVE- AND ABSOLUTE-DIFFERENCE COMPARISONS 
^ r , 
BETWEEN NoN Brain-DAMAGED AND BRAIN-DAMAGED Ss 


Differ- 
Non brain- Brain- ence 
damaged damaged between D 
N — 680 N = 1@% means 


Variables M 4 М c D cp t NBD 
1. Age 53.34 13.00 56.51 11.87 3.17 — 3.01 -— 
3.80 


2. Completion 10.76 548 — 4.00 228 35 651 (0 
3. Digit span 9.96 2.17 8.98 2:18 .98 .19 5.16 45 
4. Arithmetic 6.53 2:77 5.07 2.73 146 24 6.08  .53 
5. Similarities 9.67 5.11 7.38 4.68 2.29 40 545 42 
6. Picture 

arrangement 7.37 3.92 5.29 3.79 208 134 612  .53 
7. Picture 

completion 9.66 2.64 7.88 3.46 1.78 29 6.14 .67 
8. Block design 14.76 7.72 9.79 7.17 495 64 773 .64 
9. Object 

assembly 16.57 426 1416 5.00 241 42 5.74  .56 
10. Digit symbol 25.23 11.33 1677 1075 746 94 7.94  .66 
11. Information 14.36 4.59 11.43 64 


5.09 293 44 6.66 EET 
12. Vocabulary 22.62 7.98 19.04 8.03 3.59 70) 513 435 
differences are related to the standard deviations of the subtests involved. 


| ; the arithmetic mean of the 
intersubtest correlations of the NBD group is .495 and that of the BD group 15 


52. The Tanges are as follows: NBD, from .252 to .770; BD, from .204 to 


801. No correlation coefficient is reliably 
Opposing matrix! Considering the fact th 
cients are being compared, this result is 
age with W-B subtest scores are 


different from. its counterpart in the 
at the elements of 66 pairs of coefh- 
unusual! The highest correlations of 


. ; "m (with Picture arrangement), —~362 
(with block design), and —410 (with digit symbol ) in the BD group. Cor- 


responding correlations in the NBD group are —.483, —.434, and —.536, 
respectively. The largest ¢ value of 


block design versus age: namely, 1.84. In the BD group, there are also signif- 


icant correlations between age and comprehension (—.229), age and simi- 
larities (—.231), age and Picture completion (—.247), and age and object 
assembly (—.214). The same correlations are also significant, and of about 
the same size, in the NBD group ; but in this latter temp, the arelas bee 


tween age and arithmetic (—.180) and between age and digit span (—.183) 
are also significant. 


—— 


TABLE 3 
INTERTEST CORRELATIONS* 
Variable 1 2 3 4 5 6 7 8 9 10 11 


HEN. oso NAE NEN ACC TTT ee. ИРОН RN Mc HU AR NEN уа” 
1. Age 


2. Compre- 
hension (—229) 
—186 
3. Digit span (—051) (+496) 
—183 +488 
4. Arithmetic (—091) (+599) (+587) 
—180 +538 555 
5. Similarities (—231) (+710) (+4486) (+650) 
—297 +663 +449 +559 
6. Picture 
arrangement (—423) (+538) (+360) (+533) (+569) 
—483 +508 +325 +416 +551 
7. Picture 
completion (—247) (+591) (+444) (4550) (+606) (+627) 
—290 +545 +383 +459 -- 563 +618 
$. Block design (—362) (+484) (4-373) (+584) (+546) (+637) (+646) 
—434 4477 +398 +505 +527 +635 +610 
9. Object 
assembly (—214) (4-342) (4-274) (+389) (+341) (+470) (+594) (+567) 
—288 +358 +252 +278 +401 +517 +502 +609 
10. Digit symbol — (—410) (+436) (+450) (+566) (+486) (+630) (4-538) (+682) (4-510) 
—536 +481 +421 +510 +536 +628 +569 +687 +483 
11. Information (—110) (+671) (+408) (4-619) (+664) (4-433) (4-582) (4-432) (4-250) (4-403) 
—029 +664 +415 +582 +630 +404 +499 --401 +271 +426 
12. Vocabulary (+021) (+599) (4-467) (+547) (4-706) (+408) (4-592) (+367) (4-204) (4-323) (4-801) 
4002 +694 +471 +595 +702 +451 +566 +446 +297 +443 -++770 


* Numbers in parenthesis are for Brain Damaged. Others for Non Brain-Damaged. 


ZLIMONUAG GUVNUAG аму МЯЯЧО “A 1955049 


ESE 


ТАВГЕ + 
COMPARISON or FACTORS OBTAINED FROM ANALYSES FOR BRAIN-DAMAGED AND 
Now BRAIN-DAMAGED GROUPS—VERIMAX ROTATION METHOD 


Factors 


I II Ill IV У VI VII h 
Variables NBD-A BD-B NBD-B BD-D NBD-C BD-A NBD-E BD-C NBD-D BD-E  BD.F NBD BD 
1. Age —.346 “231 645 612 .057 .007 :073 .045 074 035 102. .550 441 
2. Completion 268 —24 —1$7 —.233  .720 .627 —11S  .260  —.166 011 —39+ 667 730 
3. Digit span 208  —238  —.17 —:039  .394 375 —523  .559  — 115 .035 —.093 — 499 521 
+. Arithmetic 2418 —351 163 —.085  .562  .503 —.507  .581 086 001 —051  .654 72+ 
5. Similarities 310 —.242 — 282 —.264  .678  .697 —LHH  .308  —.205 -105  —.160  .697  .745 
6. Picture 
arrangement — „621 —.510 — — 403 —.503  .358  .332 2015. .194 —.035 191 —09+ 673 707 
7. Picture 
completion 601 —.668  —.147 —115 481  .520 —073  .082 —01$ 121 —.8  .620 766 
8. Block design 727 —.668 —251 —346  .279 282 —.260  .249 021 —.036 :032 .738 4710 
9. Object 
assembly 684 —.733 —.099 —.067  .177 113 —.063  .104  —.131 —014 —132  .530 583 
10. Digit symbol $47. —.543  —.520 —476  .312 214 —.260 .386 420 —.137 0832 .749 74 
11. Information 153 —.166 — 062 —.20  .843 562 —.123  .107 04$ —163 —.051 735 825 
12. Vocabulary 219 —.158 032 —.027  .890  .sg9 —.132  .148 045 116 :075 860  .857 


TCE 


A90'IOHOASd OIL3N3O JO 'IvNunof 


RUSSEL Е. GREEN AND BERNARD BERKOWITZ 355 


The results of the comparison of factors are presented in Table +. The 
factors are presented in matched pairs, with the order of rotated factors in 
each factor matrix indicated by the letters A to F. The groups are indicated 
by the letters BD and NBD. The results from the two groups are amazingly 
similar. The largest difference between any two corresponding loadings is 
-179 for similarities on Factor IV. No difference of consequence occurs among 
the major loadings. All differences probably represent sampling fluctuations. 

Four clearly similar factors can be defined. Three of the four factors (I, 
III, IV in Table +) are obviously the same factors as those obtained by Green 
and Berkowitz (7) from their series of analyses of the relationship (for three 
older groups) between factor structure and age. These factors are the large 
verbal-abstract factor, the large performance-concrete factor, and the small 
immediate-memory factor. The fourth factor (Factor II in Table 4) appear- 
ing in both groups is clearly related to age. Except for the digit-span sub- 
test, all subtests that Wechsler has called “don’t hold" (21) have loadings on 
it (Factor II). The other three axes (which were rotated) can be interpreted 
a8 residuals. The only loading of consequence that appears on any of them was 
obtained in the BD group. Even with 164 subjects, the BD group is relatively 
small and, therefore, the one within which sampling fluctuations are the more 
apt to have occurred. 


E. Discussion 


Since previous studies have reported that the efficiency of cognitive and 
Other intellectual behavior is decreased by brain damage, we expected the 
members of our BD sample to show lower mean scores on the raw scores 
of the subtests as well as on the IQ and weighted scores. They did. 

АП subtest differences not only favor the NBD group, but do so to about 
the same relative extent (as defined by standard-deviation units). This result 
is consistent with what one would expect if there were little or no predict- 
ability of presence of brain damage (in general) from subtest profiles. 

For such predictability to be in evidence, subtests would have to be differen- 
tially affected, In an absolute sense, certain of them were. But such differential 
effect was more apparent than real. The variation in the subtest differences 
between the BD and the NBD groups is related to the differences among the 
Variances for the subtests. This can be illustrated by converting the means 
in Table 2 into corresponding scaled scores. When this is done, the absolute 
differences i in the resulting profiles are much more constant. Also, when the 
Tank orders of the scaled-score equivalents of the means for the NBD group 
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are correlated with those for the BD group, the rho is .90 if all 11 subtests are 
used. The rank-difference correlation for the verbal subtests only is .88 and 
for the performance subtests only is .95. It is probable, then, that the aver- 
age profiles of the NBD and the BD groups are very much alike. 

We know that there is specificity of function in some parts of the brain. 
We assume that coordinated behavior of almost any type can be affected. But 
it does not necessarily follow that the various mental functions that contribute 
to achievement on the Wechsler scales are differentially affected by brain 
damage or are affected according to the area of the brain damage. If this 
were so, we would expect that, on some subtests, the differences between the 
means of the BD and the NBD groups would differ significantly from the 
Yo such variation in differences is in 


, it is not sufficient to account 
in another unselected sample from 
» Showed that average ГО changed only three points from 
-33 years) and that оп a retest (on 


| fferences (except for the digit-span 
subtest) were found by Reitan (15) between BD and NBD groups matched 


on age and education. Any change associated with age, then, is not more than 
one-half point per year. 


it as an impossibility. 


We can postulate a model in whi 


о ch heterogeneous chronic brain damage 
depresses achievement on all Wechsl 


ег subtests in a fairly uniform manner. 
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In the elderly, either there are no significant test profiles for any type of 
brain damage or, in a group heterogeneous with respect to type of brain dam- 
age, the profiles nullify each other. 

The factor structures for the BD and the NBD groups show marked 
similarities. The same three factors (excluding the one related to age) are 
essentially those of the older groups studied by Green and Berkowitz (7). 
The similarities result partly from the fact that the subjects of the present 
study (on the average) are more than 50 years of age and partly from the 
fact that (to some extent) age-related trends probably are accounted for by 
the factor on which age is heavily loaded. 

The same three factors (again excluding the age-related one) were also 
obtained by Cohen (3). Cohen’s results, however, would have caused us to 
expect differences in factor loadings between the BD and the NBD groups, 
if not in factor structure. He had reported differences in loadings (but 
not in structure) among brain-injured, psychotic and neurotic groups. Why 
the loadings for the BD and the NBD groups are so similar cannot be ex- 
plained satisfactorily. It seems, however, that (of Cohen’s three classifica- 
tions) the brain injured, at least, were not different from normals, even in 
loadings. 

It seems strange that certain subtests should be substantially loaded with 
age on a factor and other subtests loaded relatively much less. In a previous 
report of an analysis that involved a different subset of data taken from the 
same large pool, the present authors showed that all subtests declined across 
time to about the same relative extent [from .2 to .4 c in 8.65 years (1)]. 
This effect was not related to brain injury. Some tests showed an orderly de- 
Cline that in part was related to age; while others declined to similar extents, 
but in relation to factors other than age. It would be of interest to try to dis- 
Cover the reasons for this. Any possible utility from a concept such as “Hold- 
Don't Hold" will depend on such discovery. 

It would seem that the inclusion of heterogeneous brain-damaged persons 
in a total sample being used to study age-factor changes almost surely would 
have no effect on the results. А sample having heterogeneous brain-injured 
among them did not differ significantly from the factor structure of the 
Wechsler-Bellevue. Since the factor structure of the WAIS is similar to the 
Wechsler-Bellevue (4, 17) the conclusion probably also applies to the former. 

It is possible that, since the average age of the members of the NBD group 
Was more than 53, there might have been a considerable amount of undiag- 
Nosed brain damage. If this were so, this fact would explain our results. 
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Reed and Reitan (14) have suggested that test performances in the aged may 
be partially explained “оп the basis of changes in the organic condition of 
brain.” This possibility seems unlikely for our NBD group. The average T 
is slightly above the population average. To assume a significant amount b 
brain damage in the NBD group, we would have to postulate that there Ww as 
some unknown bias that resulted in men above average in Wechsler 10 beng 
brain damaged and having to be under temporary institutional care. If there 
were no such bias, the average JQ of the NBD group should have been con- 
siderably lower. Actually, the differences in achievement we obtained between 
our two groups are typical of those of other studies comparing BD and NBD 
groups (3, 15). 
Е. CowxcLvsioxs 

1. Brain damage seems to depress achievement on all 11 subtests of the 
Wechsler-Bellevue Intelligence Scale t 
gree. 

2. Intersubtest correlations are essentially unaffected if a heterogeneous 
group of brain-damaged persons comprises the sample. 

3. The factorial structure and loading of the Wechsler-Bellevue is un- 
affected by the range of brain damage included in our BD sample. 

4. It appears that for heteroge 
brain-damage" pattern. 


о approximately the same relative de- 


neous brain damage there is no "typical 


5. It appears that heterogeneous types of brain damage have general 
effects, rather than specific effects, 


on the functions that determine achieve- 
ment on the Wechsler tests, 
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BOOKS 


Now that there is a special ФРА journal completely devoted to the publication of 
book reviews, it is no longer Necessary that other journals emphasize such publication. 
It has always been our conviction that book reviews are a secondary order of publi- 
cation unless they carry information that is just as important as the book. However, 
the publication of book titles is a very important service, and we shall continue to 
render that service. 

In any given issue of this journal, we may continue to publish one or more book 
reviews, but we do not consider such publication a major function of this journal. In 
line with this policy, we can no longer pay for such manuscripts. 
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